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1,0 INTRODUCTION
1.1 Background

This Health and Safety Plan is intended to provide guidance for:
(1) persomnel working on site in the remedial investigation at the
former Kopper's Company, Inc. South Cavalcade Wood Treating Facility
in Houston, Texas and (2) other personnel/general population in
proximity to site iuvestigative activities. The plan has been
developed to minimize the risk of injury or illness resulting from

activities undertaken at the site during the remedial investigation.

A remedial investigation of the former South Cavalcade site 1is
being conducted to characterize the nature and exteat of contamination
of soils, ground water, and surface water and its threat to human

health and environment. The remedial investigation consists of the

001473

following general activities:

1. Monitoring well installation

2. Falling head permeability testing

3. Groundwater sampling (shallow and deep)
4. Surficial soil sampling

5. Subsurface soil sampling

6. Surface water gsampling

7. Sediment sampling

8. Air Monitoring

9. Geophysical Investigations

10. Nonsoil Materials Invegtigation

The informatiomn collected during the remedial investigation will
be used in a feasibility study to identify, evaluate and select the

most cost effective alternative.
1.2 Site Description and History
The South Cavalcade gite is currently bounded by the Houston Belt

Terminal Railroad tracks to the east, Cavalcade Road to the north,

Missouri Pacific railroad tracks to the west, and Collingsworth Road
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to the south (see Figure 1-1). The site currently consists of
approximately 55 acres on a parcel of land 1 1/2 miles south west of

the intersection between Loop 610 and U.S. Route 59 (Eastex Freeway).

The majority of the site area was formerly used as a production
facility for wood preserving and wood treatment operations, including
the use of creosote and metal-salt treatment with chromated zinc
chloride (20% zinc, 802 hexavalent chromium) and chromated copper
arsenic (CCA) solutions. Data on the composition of creosote,
creosote~coal tar solutions, and CCA is in¢luded in Tables 1-1, 1-2,

and 1-3, respecttively.

From 1911 to 1939 the plant was operated by the National Lumber
and Creosoting Company. This operation tonsisted of a production
facility on the south central corner of the site and "dripping" amd

drying areas toward the center and northern areas of the site.
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Koppers Company purchased the operation in 1940 and constructed a coal
tar distillation facility in the eastern section of the site, while
maintaining the wood treating operations in the same locations as
those used by National Lumber and Creoscting Company. The feed to the
distillation facility was c¢oal tar from off-site coal carbomnization
(coke) plants. A typical composition of coal tar is given in

Table 1-4. Products from the distillation of coal tar include
creosote and other wood preserving oils (distillates), road tars,

industrial pitches, and pitch coke (residuals).

In 1962, Koppers closed the operation, removed all plant buildings
and covered the site with soil. Currently, three palletized trucking
firms and a leasing company are located within the site boundary.

Site plans derived from aerial photographs for 1953, 1984, and an

overlay of the 1953 site plan on the 1984 site plan are shown in
Figures 1-2, 1-3 and 1-4.

In the early 1980's the Harris County Metropolitan Tramsit
Authority (MTA) became interested in the site for use as a combined
railyard, shop and station for a proposed light rail system. A
routine geotechnical investigation revealed several localized areas to

be contaminated with creosote waste products. A subsequent
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Rotes:
(a} From {Lorenz § Gjovik, 1972) unless otherwise indicated,

(b) Results are for a Class I low residue creosote for pressure treatment
of poles (left of slash) and a Class IIl medium residue creosote for
treatment of piles, lumber, structural timbers used in coastal waters
(right of slash) (Nestler, 1974, p.50) where classes are per U.S. Fed-
eral Supply Service Creosote Coal Tar Technical Federal Specification
TT-C-6456. Nov. 14, 1967 (ibid. 0.46}. Results are mean .standard

deviation for 3 analyses for the Class I creosote (except chrvsene with
two) and 4 analyses for the Class I!I creosote. Analyses made by gas
chromatography with thermal conductivity detection using normal allanes
as internal standards and polar planimeter or cut-weigh methods for
measuring peak areas.

Values shown are “approx. pct.: 0.7%'' (Lorenz § G jovik, 1972, p. 34).
Analysis was by gas chromatography with flame ionization detection
using a reference mixture of compounds "as a quantitative and quali-
tative standard for calibrating the gas chromatograph" (ibid, p.32).
The origin of the creosote sample used was not described, but the re-
sults of its analysis by AWPA standard Al are given.

Results are for "analysis of two different aliquots of the same material”
(Lijinsky, et al, 1963, p. 954), which was described as a creosote whi

was "obtained commercially™ (ibid p. 953). Analysis was by liquid/1iq&id
extraction (cyclohexane/methanol to remove phenolics and then cyclchexane
nitromethane) followed by paper chromatography with identification and

quantification by fluorescence emission and absorption spectra, respec-
tively.

Creosote sample described as "a ¥l oil, dry point 240°C, collected as a
distillation fraction from a Wilton still"™ (Lijinsky, et al, 1957, p. 68",
Analysis was by "a combination of chromatography and ultraviolet spec-
trophotometry" (ibid, p.689) with identification "by means of the absorp-
tion spectra, melting points, and preparation of the 2,4,7 - trinitroflusy-
renone complexes of (the) compounds™ (ibid p. 689), Results originallv

reported in gm/t but are given in Table =§~+e as wt, pet, based ocn a rep-t
density of 1030 gm/2 (ibid, p. 689).

Data reported are mean : standard deviation for eight different domesti:
creosote oils covering a range of residue, tar acids, and naphthalene
contents (see Stasse's Table @ for description and inspections of creo-
sote oils). Analysis "by the use of fractionation (distillation) data,
melting points of fractions, ultraviolet absorption data; and chemical
analysis" ( Stasse, 1954, p. 36).

From (Anderson & Wu, 1963, p. 744-747).
Acenaphthene and dibenzofuran reported as sun of both compounds.

Total shown is mean t standard deviation for the eight torals of Stasse's
analyses and does not agree with total of components listed (46.4%) due to
rounding errors.
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TABLE 1-2

COMPOSITIONS OF CREOSOTE/COAL TAR SOLUTIONS
FROM THREE WOOD-TREATING PLANTS(a)

Plant A Plant B Plant C
60/40 Creosote 60/40 Crecsote 80/20 Creosote
Coal Tar Soln. Coal Tar Soln. Coal Tar Sol-.

Low Boilers 1.1% 0.69% 3.7%
; Naphthalene 10.7 12.9 20.2
] Methylnaphthalenes 3.2 4.8 3.9 ©
Biphﬂny1 0.62 1.5 1.2
i Unknown - 0.6 1.3 ™
i Acenaphthene 4.2 4.6 3.2 2@
Dibenzofuran 2.4 2.8 2.0 A
Fluorene 3.6 3.9 3.1 o
Uﬂkhown - 1-‘ 1-0 C)
Phenanthrene/
anthracene 12.8 11.7 9.7
Carbazole 2.8 1.1 0.8
Methylphenanthrenes l.6 2.4 2.7
Fluoranthene 5.4 5.8 5.0
Pyrene 4.0 5.2 4.4
Chrysene 1.2 2.3 2.2
Unknowns B.4 1.7 2.2
Total 62.04% €3.3% 66.64%
Unknowns 1.1%
Benzo(k)fluoranthene 1.4
Perylene 1.0
o=-Phenylenepyrene 0.2
1, 12-Benzoperylene 0.4
Total 66.1%

(a) Reproduced from (AWPI, 197¢; Volume IIT, Position Document #1, Table 4.
No details given on sample origins or analytical methods.
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TABLE 1-3

CHEMICAL COMPOSITION OF CHROMATED COPPER ARSENIC (CCA)

Percent by Weight

I!BE_é(l) IZRE_E(Z) 2122_9(3)
Cr0y4 65.5 35.3 47.5
Ca0 18.1 19.6 18.5
AS 40 16.4 45.1 38.0

(1) Type A is normally supplied to the treating plant as a solution

with 60% concentration on an oxide basis, with a pH between 1.6
and 3.2.

(2) Type B ia supplied to the treating plant in paste form and diluted
to the concentration required.

(3) Type C is supplied to the treating plant as 50% solution
concentrate. This formulation was first introduced in 1968,
therefore this does not apply to CCA used at the South Cavalcade
Si.te¢
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REPORTED ANALYSES FOR SPECIFIC COMPONENTS IN COAL TAR

.

Antnol ‘Bofbiag Guerig, at al Lijins Fisher |
Caccieosanteiry' ) aunt Formle Structuie Polae, °clt! 1978 (6) |9un’ tver 1) 193800
pen ¥ ormle nhuctne LAk
+ Benzone Csitb @ 20 - - - 0.1
- Toluens Sty é' 11 - - N L
- Lytanes €My é~ - 1280144 - - - Lo
- Pheno| C o - 6) 181 - - - o.7
- Cresols Cyti, 00 & . 191202 . - - Lo
- Krlanols €400 a 201-227 - - - 0.2 |
- Pyridine CohicN @ 15 . - - 7% B
- Naphthatene CioMy (9 9)] e . - - 10.9
- Nethylnaphthslenes (:“l[m - 245.245 B . . 2.6
- Dimsthylnsphthalenes C”ulz - 262-269 - - - 34
- Azenaphthone Cl 2" & . an - - - t.4
10 .
- Carbazate €y Hh (9@ 5] 355 . 0.182/0.127 - ba
- Fluarene CisMyg o 297 - - - 1.6
- Anthracens AT 99 3) 340 . 0.288/0.435 - it
- Phenanthrone Mo ﬁ Mo . 1.3 /1,75 - a0
- Fluoranthene S0 @’.% 393 - t.77 /1.78 - -
- Pyrene €6™o @ 1Y) - 0.795/1.08 - -
+ Chrysene (:“IIlz @g@ 436 - 0.213/0.286 - .
oo + benz(a)anthracene ety , w 438 - 0.624/0.698 - .
+ Bontof§) (luwranthens Cmul 2 % 1.0 - 0.063/0,045 - -
- Benzo(k)fLuorantiens t.'mll’ 2 @5‘% 430 - 0.108/0.107 - -
+ Benio(a)pyrene Caa¥; 2 P ﬁ 496 0.3820,17 0.208/0.176 5.0 -
- YV Benzo(c)pyrene Cmu“ @ 493 - 0.185/0.1a8 - -
- c Peryione Cagt s % 40 . 0.670/0.076 - -
+ Co Benrolg,h, f)perriena T2 % 500 - 0.123/0.189 - "
- ey n b h X W
: "::xoi( )v:h ry:e:e CIZ'"IC ' ~500 - ¢.093/0.080 - -
ent {a, .
t.h)anchracene €. M - - 0.030/0.023 - .
Totals 6.1/7.0 - 2.4
Merea:
{a) Prem (Andorece & e, 1961),
(%) M deratla given on snslyticel cochn[ques or sample ocigin,
(c} Rasults acre for “snatlysis of twa ditfacent allquote uf the same aaterfal™ (Liytasky, ot of, V96X, p-ifd),
- The sssptc wae & “sedicinal coal car...obtalned frow Cecrolo feug acd Cramical Ca., Chicego™ (thid, p. ”31),
() % tafscestien given oo seapie otigin.
(4)  Frow Tedio 3.2-3,
I Peum Chaptor &, pafl fculariy Table &-4.
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Figure 1~-3: 1984 SITE PLAN
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“ I contaminant survey performed for the Houston MTA by Camp Dresser and

McRee, Tac. (CM) in 1983 indicated the presence of soil and shallow
‘ I groundwater contaminants including polynuclear aromatic hydrocarbons
(PAH) and heavy metals. In 1983, the site was handed over to the US
EPA and placed on the Natiocnal Priority List (NPL) with a hazard

ranki“g Of 38.7.

The CDM investigation included & sediment samples, 2 surface water
samples, &4 surface soil samples, 10 soil borings, 13 subsurface soil
samples, the installation of 9 shallow and 1 deep observation well,
and 3 production well samples. The soil sampling analysis disclogsed a
high degree of contamination with both organic (PAH) and inorganic
(heavy metals) compounds in the vicinity of suspect areas,
particularly near the soil surface. The level of contamination

decreases rapidly with depth. The growndwater sampling conducted by

0014814

CDM indicated that the ghallow water table conditions at the site and
the shallow sand strata are locally contamimated with both PAH and
toxic metal compounds, consistent with the surface soil contamination
found near the previous disposal areas. Surface water and deep
groundwater gsampling indicated no significant threat to the public
health or the environment. A summary of previous investigations of
this site is included in Appendix I (Interim Site Characterization
Report).
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2.0 RESPONSIBILITY

A designated Koppers Company Inc. on-site person will be the
Health and Safety Officer (HSO), This person will be certified inp

first aid by the American Red Crogs and will be responsible for all
l health and safety activities, including subcontractor activities, air

monitoring, overseeing the decontamination of equipment and materials

This person will have had extensive experience in field operationg 1y
with air monitoring equipment, pPersonnel protective equipment, C(q)
decontamination procedures, and emergency regponse procedures. 1In -
l ' addition, this person will have had the following training: )
(]
. l ' o First Aid (Red Cross Training) - 8 hours
o Cardiopulmonary Resuscitation (Red Cross Training) - 8 hours
- I o Respiratory Protection - g hours
l o Protective Clothing - 4 hours
, o Use of Safety Equipment - 4 hours
l o Decontamination Procedyres - 4 hours
l ' The HSO will alse work with the Health and Safety person designated by




3.0 TRAINING

The Health and Safety Officer will conduct a training program
designed to ensure that field personnel are aware of the hazards at
the site and that they perform their work in a mammer that will
minimize £o the greatest extent possible, risk to personal health and

safety. The health and safety training will include the following:

0 A general overview of the project and site,

o An explanation of exposure routes and potential effects of
contaminants identified at the site, with the focus on
creoste and coal tar waste materials,

o Requirements for personnel protection, respirator training,
skin protection, etc.

o The “"Buddy System",

001486

o Decontamination and/or disposal procedures for clothing and
equipment ,

o Personal hygiene requirements,

o Action to be taken 1in the event of an unacceptable level of
airborne contaminants,

o Appropriate response to site emergencies, including personal
injuries and accidents -

Q Prohibited actions or procedures (e.g., eating, smoking,
contact lenses), and

o Responsibility of field team supervisor relative te health

and safety.

The site specific training program will involve at least 2 hours of
instruction per employee. In addition, job specific instructioms will

be reviewed before beginning each new phase of work.

Records of site personnel having canpleted this training will be
maintained by the Health and Safety Officer and will be retained by
Koppers in central project files.

On a weekly basis, and before each major change in operations, the
HSO will conduct follow-up training as related to actual site
operations. The topics of this training will be selected according to

the needs and requirements of actual job aituations.
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4.0 WMEDICAL SURVEILLANCE PROGRAM

4.1 Purpose

The purpose of the worker medical surveillance Program is to
insure to the extent possible that all persons Participating in field
activities at the South Cavalcade gite are in good health and fit to
perform field activities, and to verify that guch work has not
resulted in employee i1l health.

4.2 Procedures

at the South Cavalcade gite. Protocols will be approved by the Health
and Safety Officer. The medical examination will conisist of the
following:

0 Review and documentation of medical history
o General physical

0 Pulmonary Function Test (FVC and FEV)

o SMA 24 blood chemistry

o Complete Blood Count (CB()

o Chest X-Ray (if medically indicated)
o Heavy Metals Screen (urine analysis), only if medically
indicated

physician of the ability of the employee to use negative and positive

Pressure respirators. Prospective site staff determined to have

the use of respiratory equipment will not he employed on thig project.
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The HS50 in consultation with Kopper's Corporate Medical Director

or his designee will decide whether an employee is to undergo
re~examination should an employee develop an illness or injury during
the gite activities. The physician must certify that the employee is
fit to return to work before participating in site activities. 1In
addition, the Health and Safety Officer can request additional medical
testing if abnormal site exposure occurs. An exit examination of

employees exposed to hazardous site conditions throughout the length

of the project will be scheduled upon completion of the project.
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5.0 DEQNTAMINAT ION
5.1 Purpose

Decontamination procedures will be implemented for equipment and
personnel to ensure that suspected contaminants are adequately
controlled and to avoid the transfer of contaminants to vehicles,

administrative areas, and other personnel.

5.2 Equipment Procedure

Whenever possible, equipment will be decontaminated befores it
leaves the site. Wash water will be collected and stored in drums, in
a gsecure locatior, and disposed of in accordance with applicable
regulations. Verification that equipment leaving the site has been
adequately decontaminated is the responsibility of the Health and
Safety Officer. Equipment that cannot be adequately decontaminated at
the gite will be double bagged and transported to another area for
eventual decontamination or disposal in accordance with all applicable
regulations. The standard operating procedure (SOP) for

decontamination of field equipment is included as Appendix I.
5.3 Personnel and Protective Equipment Decontamination

On site pesonnel will be required to thoroughly wash hands and
face and remove contaminated clothing prior to smoking, handling food
or drinks, or leaving the site. On a daily basis persoanel shall
s¢rub boots, hard hats, and gloves in a 5% solution of trisodium

phosphate (TSP), rinse with clean water and allow to dry overnight.

The inside surface of each must also be inspected for contamination.

Any contamination must be removed, the item ¢cleaned or washed as
above, or discarded. Respirators will be cleaned daily with a
commercially available cleaner-sanitizer, if worn. Any perszomnel
protective equipment to be thrown away will be placed in drums and
disposed of in accordance with all applicable regulations. The

following procedures will be followed for personnel decontamination:




Gross Decon Area (total area covered with plastic drop cloth):

o

segregated equipment drop for taols and/or any other

equipment that will be reused on/in the area. This will be a

plastic drop cloth.

20 gal. wash tub containing wash solution of sodium carbonate

and/or trisodium phosphate and 2 long handle scrub brushas.
20 gal. wash tub containing clean water for rinsing.
plastic lined drum for dispogal of tyveks, any contaminated
garments, and non rausable or damaged protactive clothing.

Parsonnal will now antar deton-area and complete dacon procedures:

Storage Areas for atoring boots, hard hat, and
non-contaminated clothing,

fhower Facilitigs - if doemed neceasary by the HSO according
to daily activitias,

Redreas Araa - put on c¢lean clothas and exit decon area into
¢laan zomme,

During periods of exiting from the contaminated zena for breaks,

restroom or lunch, personnel will follow these amendment s:

0

If there ig heavy contamination, the employee will proceed
through total decontamination before exiting,

If there is not heavy contamination, the Contractor amployees
will go through decontaminatien down to removal of work
clothes. ‘The employee will then wash hig face, neck, hands
and arms before moving to the break area.

During periods of minor emergencies that exiting of the

¢ontaminated zone would be Necessary, persomnel will follow these

amendments:

18
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, ' 1) The worker will go through gross decontamination, drop outer

' 2)  If the accident is not serious, the worker, after being
, treated, will return to the contamina ted area after

, redressing.
, l 3} If the accident is serious, the worker will be immediately
’ transported to the hospital.
|

Appendix V),
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6.0 PROCEDURES

6.1 General

The following general policies/procedures will be in effeet at the

South Cavalcade site:

o]

The Health and Safety Officer will be notified before anyone

enters the site area,
The buddy system will be in effect at all times,

Personnel must wash hands and face before smoking, drinking,

eating, using toilet facilities, or leaving the site,

All personnel equipment will be decontaminated or properly

disposed of before leaving the site,

Changing of clothes and personnel protective equipment will

take place only in a designated change area,
Contact lenses will not be worn on site,
Sanitary facilities will be provided,

Personnel violating safety procedures will be remoaved from

the job,

All activities will c¢omply with applicable federal and state
laws, and

Work zones will be honored.

20
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6.2 Hazard Analysis

A preliminary hazard amalysis has been conducted to ensure that
site activities, personnel protection, snd emergency response are
consigtent with the specific contaminants expected to be encountered.

The hazard analysis forms the foundatioan for the Health and Safety
Plan.

The contaminants of concern at the gite include methylene

(2)(3) (2)

¢hloride, ethylbenzene, arsenic s chromium*“’, and coal tar

Droducts(Z)(a) which contain varlous volatile to practically
non-volatile polymuclear aromatic hydrocarbons (PAR) including

acenaphthene, acenaphthylene, anthrancene, benzo(a)anthracene(l),

benzo(a)pyrene(l), 3,4, benzo fluoranthene{l), chrysene(l),

0014973

fluoranthene, fluorene, naphthalene, phenanthrene, and pyreme. The
available and applicable OSHA permissible exposure limits (PEL) from
29 CFR 1910.1000, threshold limit values - time weighted average
(TLV-TWA) and threshold limit values - short term exposure limit
(TLV-STEL) from the American Conference of Governmental Industrial
Wygenists (ACGIH) are listed below.

TLY-TWA  TLY-STEL PEL

o Methvlene Chloride 100 ppm (350 mg/m3) 500 ppm (1740 mg/md) 500 ppm(1740 mg/m3)

o Ethvl Benzene 100 pom (435 mg/m3) 125 ppm (545 mg/m3) 100 ppm{435 wg/m3)

o Arsenic 0.2 mg/m3 M/A 0.010 mg/md

o Chromium (VI) 0.05 mg/m3 N/A 0.1 wg/m3

o Zinc Chloride fume 1 mg/m3 2 mg/m3 1 mg/m’

o Naphthalene 10 ppm (50 wg/md) 15 ppm (75 mg/m3) 10 pom

0 Goal Tar Pitch 0.2 ng/m3 N/A 0.2 mg/md
Volatiles(ﬁ)

(1) Suapected Carcinogen

(2) These substances are recognized as human carcingens. There is
sufficient evidence for the carcinogenicity of chromium and
tertain chromium compounds both in humans and experimental animals
(IARC, and NTP 82-330). Certain water insoluble compounds (ACGIH
TLVs 1984-8%). Specific compounds not identified.

(3) Refer to 29 CFR 1910. 1018 “Inorganic Arsemic.”

(4) Yot specifically titled “Coal Tar Pitch Volatiles" in IARC or by
NTP 82-330. However, creosote and coal tar fumes are mentioned by
TARC and quated by NTP 82-330 under the subject title "Soots, Tars
and Mineral Oils." ACGIH assipns Coal Tar Pitch Velatiles to
their category “Ala ~ Human Carcinogens."
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Exposure limits for most of the specific PAH compounds listed above
have not been set by OSHA or ACGIH.

TLV-THA represent the time weighted average concentration for a
8-hour workday and 40 hour work week to which nearly all workers may
be exposed day after day, without adverse effect. The TLV-STEL
represent the 15-minute time weighted average exposure (used to
supplement the TLV-TWA) which should not be exceeded at any time
during a workday, even if the eight~hour time weighted average is
within the TLV. The OSHA PEL are those B-hour time weighted average
exposure limits which have been adopted by OSHA under 29 CFIl 1910.1000.

The primary exposure pathways of concern for thase compounds are
inhalation and skin sbsorbtion. Methylene chloride, naphthalene, and

ethyl benzene are somewhat volatile and exposure to these substances

001494

may possibly occur in the vapor state as well as with contaminated
particulate. The rest of these compounds are relatively non-volatile

and the major concern with airborne exposure is with dust contaminated
with these compounds.

Since no piles of waste material currently exist on the gurface of
the South Cavalcade site, and since past surveys indicate a lack of
airborne contamination, airborne exposure to comtaminants prior to
site drilling operations should be minimal. Potential exposure to
workers may occur during site drilling and monitoring well

installation.
6.3 Air Monitoring

Air quality monit&ring is an integral part of the Health and
Safety Program; the collected data serve as input to decisions
regarding worker protective measures, routine work procedures and
emergency events. The air quality wmenitoring program requirements can
be defined as follows (Table 6-1);:

o Real-time measurement of total orpanic vapor concentratioms.

o Initial ambient air menitoring program.
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TYPE OF
MONITOR ING FREQUENCY
Work Area During all

Boring and
well
installation

sampling operations

15 minute intervals
during all

operations

—

TABLE 6-1

AIR QUALITY MONITORING PROGRAM SUMMARY

LOCAT ION AND NUMBER

EQUIPMENT USED

: : 1 Cm—— e
T N ) R R G N e e

PURPOSE

Active work areas

Foxboro Flameionization

(e.g., each sampling Organic Analyzer or

location)

PID instrument

At {1) ground surface Foxboro Flameionization

and (2} breathing

level

Organic &nalyzer or

PID instrument

001495

Real-time, semi-quantitative
data on total arganic vapors for
operational and health and safety

decision making

Documentation of organic vapor
levels and determination of nead

to change protection action levels




Portable instruments gre used to provide real-time,

semiquantitative data on total organic vapor Concentrations in and
around the breathing zone of workers and downwind of gite activities.

During all drilling, testing, and sampling activitieg on site,
portable photoionization detectors (PID) or equivalent will pe used
for monitoring organic vapor concentrations in the breathing zone.
These detectors will be calibrated daily and organje vapor
concentration will be monitored during each site activity. Action

levels for employee protection and emergency actions will be employed

area and of dowmsind concentrations,

0C1496

The operation and field manual for the hNU Systems P} 101
Photoionization Detector ang the Century Systems (Foxboro) OvA-123
Organic Vapor Analyzer is included as Appendix IV. Thig manual
describes the operating, maintenance, calibration, and trouble-
shooting procedures for the use of these instruments, as well as the

theory of operation, response characteristics, and sensitivity,

The Health and Safety Officer or his designated assistant will
document the air quality meagsurements daily, inc¢luding torresponding

meterological data and site work activitieg,
6.4 Personnel Protective Equipument

Personnel protective equipment specific to each of the major task
areas are outlined in Tableg 6-2 through 6-4, Tye format permitg
agsembly of a completé, task-specific health and safety plan for each
activity.

Within the working area, organic vapor measurements at breathing
level will be used to effect rapid response to airborne contaminant
levels. Action limitg have been established for organie vapor .
readings. A response schome has been deviged, defining general
actions to be taken at observed sustaiped concentrations of organic

vapors above background levels during areg monitoring. "Sustained”
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indicates elevated concentration in the breathing zme for longer than 15

minutes. The basic responses to air concentrations ohserved during area

monitoring are as follows:

¢ Level T - Less than 10 ppm above background: Respirators are not

required.

o Level IT - OV concentration of 10 to 50 ppm above background:
Require MSHA/NIOSH approved half-face respirators with organic
vaporsf/acid gas cartridges. Also to be worn when an obvious "dust
cloud" has been generated and workers are required to continue
working within the '"dust ¢loud".

o Level IIT - OV concentration exceeds 50 ppm shove background:
Personnel will be relocated and operations will be temporarvily

suspended until concentration decreases. If OV concentration

001497

remains greater than 50 ppm above background, other action will be
considered including the use of full-face respirators and

increased skin protaction (e.g., Level C protection — see Appendix
V).

The 10 ppm response level for the use of half-face respirator is
based on the TLV-TWA for naphthalene, which has the lowest exposure
limits (in the vaper state) of the contaminants of concern. By wmaking
the assumption that all observed organic vapor concentrations are
attributable to naphthalene, a margin of safety is hereby included to
account for the comntribution of other umknown contaminants (with high

exposure limits).

Organic vapor concentration measurements at the South Cavalcade site
may be affected by natural background levels from the trucking operations
(i.e., diesel exhaust). Tt may therefore become necessary to adjust the
above action levels after more information about background

concentrations is obtained.
Employees will be informed of need for a change in the level of
protection required via word of mouth., Upgrading the level of protectiom

will be performed in the decontamination area.

25
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TABLE 6-2

PERSONNEL PROTECTIVE EQUIPMENT
FOR MONITORING WELL INSTALLAT ION

REGQU IRED

=

Work coveralls

Safety glasses or goggles
PVC undergloves

Steel toe and shank footwear
Hard hat

MUTINGENCY

Sun screen

At least one half-face respirator (MSHA/NIOSH approved) for

each person at the drilling site, with organic vapor/acid gas

(OV/AG) cartridges and dust filters.
Portable eye wash station

First aid kit

Fire extinguisher and blanket
Disposable overboots

Ear protection

Neoprene Gloves

Tyvek disposable coveralls

001498
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PERSONNEL PROTECTIVE EQUIPMENT FOR
SOIL SAMPLING, GROUNMDWATER SAMPLING, PERMEABILITY TESTING,
GEOPHYSICAL SURVEY, AND NONSOTIL MATERTIALS INVESTIGAT ION

l TABLE 6-3

Required

= Work coveralls
- Safety goggles

~  PVC undergloves

001499

= Steel toe and shank footwear
Contingency

i
i
i
i
i
|
i
l -  Sun screen
-~ At least one haif-face respirator (MSHA/NIOSH approved) for
each person at the site with organic vaporfacid gas (OV/AG)
l i cartridges and dust filters
-  Portable eyewash station
I - First aid kit
- Digposable overboots
I ~ Fire extinguisher and blanket
i
-
i
i
i

= Neoprene gloves

~  Tyvek disposable coveralls
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TABLE 6-4

PERSONNEL PROTECTIVE EQUIPMENT FOR SURFACE WATER
’ AND SEDIMENT SAMPLING

REQU IRED

= Work coveralls
- Safety glasses or goggles
“  Rubber boeots

- PVC undergloves
MO NTINGENCY

- Sun sc¢reen

= At least one half-face respivatar (MSHA/NIOSH approved) for
each person at the site with Ocganic vapor/acid gas (OV/AG)
cartridges and dust filters

- Portable eye wash station

= Neoprene gloves (mid-arm)

= Tyvek coveralls

-  First aid kit

28
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l If a particular job function appears to resgyl¢ consistently in
high employee exposure (i.e., more than the TLY), rotation of workers,
' additional employee training for improved work habits, and/or other

administrative action will be taken to reduce chronic exXposure levels.
l 6.5 Health and Safety Plan-Genersal Population

For the purposes of thig investigation, the “genaral population"
will be defined as those individeals not associated with the field

proximity to thege activities. ¥For the South Cavalcade site, this

Community,

The Health and Safety Plan for these groups consists of; (1)

001501

limiting the potential interaction with these groups, and (2)

I would inc lude trucking firm personnel and people in the surrounding
l instituting a system of "Perimeter Action Levels", baged on air

mon itoring of the specifiz field activity, whereby organic vapor

l Concentrations at the perimeter of the field activity are closely

o monitored to dictate health and safety actiong.
. l
|- 'm; 6.5.1 Limiting Interaction

| L

X

Careful pre~plamning of field activitiesg will prevent significant
interaction with the general population at the South Cavalcade site.

Regarding Erucking fiym Personnel, field activities can be scheduled

- y-
e
:

during off-shift hours or weekends to limit the number of personnel

with trucking personne_l through scheduling, the Field Coordinator will
meet with trucking £ipm management prior to fiald activities. The
nature of the activity, the time required to complete the activity and
the health and safety issues will be discugsed, Without limiting the
firms ability to continue operations, it may be possible to exc lude

personnel from areag where field activities are being conducted. This

: l onsite. 1In cases where it will be unavoidable to 1imit interaction

. . . - X X -
. . i - oo
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Offsite Ffield activities will include soil boring, monitoring weill
installation, and subsequent sampling activities. Pre-plamning and
judicious choosing of offsite field activity locations will be
emploved to mininize interaction with the general popitlation in the
surrounding community. The selection of "public™ areas such as along
streets, sidewalks, and rail lines versus residential property will be »

evaluated so as to minimize public interactiom.

Any contaminated equipment from off-gite field activities will be
double~bagged in the immediate vicinity of the work area. Badly
contaminated clothing such as boots, gloves, and coveralls may also be

removed and double-bagged in the immediate work area. A truck or van

will transport field personnel and equipment directly fram the offsite g
work area to the field headquarters area for decontamination. n
-
Private, offsite industrial property locations such as east and g
l south of the site will be addressed in the same fashion as with the
onsite trucking firms. The owners/management will be consulted, field
I activities discussed and a mutually agreeable location and time period
I to conduct the activity will be chosen. Management cooperation in
I restricting personnel access to these areas will be sought.
|
Antomobile traffic and pedegtrian patterns and volumes will be
ll evaluated prior to commencing field activities in public areas. Field
activities will be scheduled for time periods exhibiting reduced
Il traffic and pedestrian volume. Optimal time periods may be betwean
morning and afternoon "rush hours" or may be during weekends.
l
i In addition to pre—planning and scheduling as a means to limit
I general population interaction, each offsite field activity location
l will be "roped off" by means of orange ribbon surrounding the
perimeter of the field activity. Where possible, a 10 ft. minimum
[I radius will be maintained for the field activity area. This will
‘ provide a physical barrier to prevent individuals from coming in close
LI proximity of the activity area. The establishment of this perimeter
will also delineate the extent of field activity air momitoring and
subsequent action levels to protect the general population health and
l safety.
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Vistors to the site will be required to report to the field

headquarters and sign a log sheet prior to entering the site.
Depending on the purpose of the visit and the areas of the site to be
visited, the field Health and Safety Officer will determine what

personnel protective equipment is required to be worm by the visitor.

6.5.2 Perimeter Action Levels

When field personnel observe a sustained OV reading in excess of
5 ppm above background level as measured in the werher breathing zone,
another measvrement will be taken downwind at the perimeter. The

following responses will be initiated dependent upon the perimeter,
sustained OV reading:

0 5-10 ppm above background - Notify Field Coordinator snd keep

apprised of status; continue site work.

o 10-25 ppm above background - Alert field personnel in the
vicinity; require MSHA/NIOSH approved hal€-face respirators
with organic vapor/acid gas cartridge and approved cartridge
filter on all field personnel down wind of the work area.
Monitor with OVA or HNu at the perimeter on a continuous

bagis.

o 25 ppm or greater above background - Suspend all field
activities, notify Field Coordinator. If concentratioms
greater than 25 ppm above background persist after operations
are suspended, the Field Coordinator will notify the project
manager and the EPA and the source of the organic vapors will
be investigated. Appropriate actions will be determined on a

case by case basis through discussion between Koppers and the
EPA.

These perimeter action levels may be adjusted after more
information is obtained on the background concentration of diesel
exhaust from nearby trucking opsrations.

001503




In all probability, the work area action levels described in

Section 6.4 will trigger responses to elevated organic vapor

concentrations before the perimeter action levels described above,

It should be noted that thorough preplanning and scheduling may
result in no general population inm proximity to the field activity,

but the action levels described above are sufficiently conservative to

be applied to atl offsite, field activities.

001504
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7.0 EMERGENCY PROCEDURES

1

7.1 The following emergency equipment shall be available on-site;

First-Aid Kit (Interex Catalog #62-122X or equivalent)

Fire Extinguisher

e O

Fire Blanke*

Stretcher

Qo o

Q

Eye-Wash Station

Deluge Shower

Q

7.2 General-Injury

o Step 1 - First Aid, as appropriate
Step 2 - Arrange for off-gite assistapnce and/or medical help,

if appropriate (see Table 7-1).

001505

o Step 3 - Notify Health and Safety Officer and Project Manager

7.3 Specific Treatments

Eye Exposure

Q

- Immediately flush exposed eye with copious amounts of
water, using emergency eye-wash station.

o Skin Exposure

~ Wash immediately with scap and water.

o Inhalation

-

R N OO N G SR S N JE N DD e M O =N
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- Move person to clean air. Perform artificial respiration

if necessary

o Swallowing

- Contact poison control center, follow their instructions.

7.4 Fire

o Localized, controlled

l use chemical fire extinguisher and fire blanket to
l extinguish. Throw so0il on fire as added dampening.

o Uncontrolled

' Evacuate Area

Contact fire department immediately
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7.5 Responsibility

The following personnel are responsible for on-site coordination

of emergency procedures:

Field Coordinator - (to be assigned prior

Health and Safety Officer - to site investigation)

These people will be responsible for initiating emergency response
procedures and allocating resources to conduct spill containment or

other emergency operations.
7.6 Communication

Due to the size of the site, communication between the field
headquarters and field workers may be done via 2-way radio
communications. 1In additien, verbal communication at the gite can be
impacted by on-site background noise and the use of personal
protective equipment. For effective communication, commands will be
prearranged and additional audio or visual cues will help to convey

messages.

At the site, persomnel will use the following internal

communication code:

Device Type of Communications __ Sigunat
2¥ay Radio To each other Assigned radio number
To field HQ/non emergency Assigned radio numbers
To field HQ/emergency Code red/assigned number
Compressed Air To field/mon emergency One long, one short blast
Horn To field/emergency 3 long, 3 short blasts
Siren To field/emergency Continuous blask

Evacuation ordered
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Device Type of Communications
——gvice

Distress/need agsis tance

Break, lunch, end of day

l Visual To each othar

Contaminated air/g trong

odor

7.7 Entrance/Exit and Phone locationsg

' To field/evacuate area

Signal

Arms waved in circle

aver head

Two hands together break
apart

Hands clutching throat

Arms waved in circle

over head

001507

Site entrance and exit points will be vig trucking firm plant
entrances and exits located on Collingsworth and Cavalcade Streets, A

l Phone will be located in the site field office.
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TABLE 7-1
EMERGENCY INFORMAT ION

In the event of a fire, uncontrollable chemical spill, explosion,
or any occurrence that might be hamful to personnel or

property, immediate notification of the proper emergency service will

be required. The proper emergency service is determined by the nature

of the emergency.

EMERGENCY NOTIFICATION

City of Houston Fire Department (713)
City of Houston Police Department (713)
Harris County Health Department (7
Texas Department of Water Resources (713)
EPA Regional Office (Mr. John Cochran) (214)
State Police (7113
Citizens General Hospital (7113)
7407 North Freeway-Houston

Ambulance Service (713)
Poison Control Center (713)

227-2323
222-3131
342~-8685
479~-5981
767-2763

463-8261
691-3531

222-3434
654~1701

PROCEDURE FOR REPORTING INCIDENTS

Immediately Call: (Kopper's Contact) Shannon Craig (%12) 227-2881
James Campbell (412) 227-2689

Subsequently Contact:

John Cochran (USEPA): (214) 767-9763

36
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1.0 INTRODUCTION

This Interim Site Characterization Report has been provided ir accordance
with Task 1, Subtask 1.1 of the January 18, 1985, Work Plan Memorandum
grepared by COM for the South Cavalcade Street Site. The purpose of this
subtask is to provide a description of the current situation of the South
Cavalcade Street Site in relation to the site's Hazardous Ranking System
Score of 38.7 on the National Priority List (NPL). Data pertinent to the
site and its contamination problem were gathered, organized, and reviewed.

Major issues addressed in this report are as follows:

001513

Site Background

Provides a summary of the regional location, pertinent area boundary fea-
tures, existing ownership and use (subdivision of the property), and the
general physiography, hydrology, and geology of the site, from secondary
sources.,

Nature and Extent of Problem

Summarizes the actual and potential onsite and off-site health and environ-
mental effects that can be anticipated from pre-remedial investigation
sources. This may include, but 15 not limited to, the types, physical
characterization and amounts of any hazardous substances; and the potential
pathways of exposure, contaminant release, and human exposure.

History and Response Actions

Describes any previous response or remedial actions conducted by either
local, state, federal, or private parties, including site inspection, tech-
nical reports and their results.

1-1
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2.9 BACKGROUND

2.1 SITE LOCATION AND HISTORY

The South Cavalcade Street Site is located within the incarporated bound-
aries of the City of Houston, Texas, the state's largest city and the fifth
largest in the nation.

The site covers about A9 acres in northeast Houston, about one mile south-

west of the intersection of Interstate Loop 610 North and U.S. Route 59 o
(Figure 2-1). The site is bounded on the north by Cavalcade Street, to the
south by Collingsworth Street, on the west hy the Houston Belt and Terminath
(HB&T) Rzilroad Passenger Main and Maury Street, and an the east horder byz;
the HBAT Freight Main (now the Missouri and Pacific R.R.) o

The National Lumber and Creosoting Company (NLCC) operated a wood treatment
facility on the site from 1911 to 1933, An early aerial photo of the site
(1933) indicates the actual wood processing/treatment facilities used by
the NLCC were concentrated in the southern end of the site along Collings-
worth Street, with wnod storage vards occupying the remaining southern and
central parts of the site and vacant (idle) lands in the narthern third., A
neighboring commercial development of about three acres, immediately across
the Houston Belt and Terminal (HB&T) Railroad main to the west of the site,
and also fronting on Collingsworth Street, shows on the 1933 photo as well,
This property is identified at a later (and expanded acreage) stage as a
Mobil 011 Company products distrihuytion center {wholesale).

In 1940, the Koppers Company, Inc. (KCI)} acquired the property from NLCC
and operated a wood treating facility and coal tar distillation facility on
the site from 1940 to 19A1. Aerial photos of the site during the period of
XCI operations (1944 and 1953) indicate only minor changes in site develop-
ment or use from the 1933 photo. The 1953 aerial photograph shows an ex-
pansion of the Mobil 0i1 Company operations across the tracks west of the
site to about 10 acres, including the addition of a tank hattery and rail
siding at the north end of the Mohil site approximately 1,000 feet north of

2-1
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Collingsworth Street. Also, by 1953 some commercial development had begun
just to the north of the South Cavalcade Site. Although not confirmed
through deed records, interviews with early Koppers Company personnel, pre-

vious owners and local residents indicate the probability of a smaller
scale wood treatment operation just north of the present day Cavalcade
Strest in the early 1950°s,

The KCI property south of the present day Cavalcade Street was transferred
by recorded deed to Merchants East Motor Lines (Meridian Transport Company)
in 1962. The property was subsequently subdivided into three ownership
tracts, as shown previously on Figure 2-2. A northern portion of about O
22.5 acres was transferred to the Baptist Foundation of Texas. This tracts—
has been leased and developed by the Transcon Trucking Lines, with a sub- 0
lease to AJF Leasing, Inc. :
<
o
A central tract of about 18.2 acres remains in the ownership of the Meri-
aian Transport Company and is presently undeveloped and idle. The southern
tract of about 28.3 acres was subdivided into two tracts after its acqui-
sition by Meridian Transport Company in 1962, The southeastern 13,4 acres
is owned by Rex Reed and presently used hy Palletized Trucking, Inc. The
southwestern tract of 14,9 acres remains in the ownership of Meridian
Transport Company and is developed for use of the Merchants Fast Motor
Lines. -
The Houston Metropolitan Transit Authority (MTA), as part of its propesed
METRO Stage One Regional Rail System (RRS) study, {nvestigated the feasi-
bility of including the property designated in this report as the South
Cavalcade Street Site as a yard, shop and terminal facility for the RRS.
Under contract to the Houston Transit Consultants (HTC), prime contractor
to the MTA, the firm McClelland Fngineers, Inc. (MEI) was selected to per-
form a geotechnical investigation of the site. During the course of that
investigation, observations were made of probable contamination of the site
with toxic waste materfals from previous commercial or industrial ysers.




At that time (early 1983) the state agency responsible for hazardous waste
control, the Texas Nepartment of Water Resources (TDWR), was notified of
the probable contamination of the site. The TOWR then initiated the
state's process of investigation to determine the nature and extent of the
problem, the present and prior ownership and use of the site, and the pos-
sibility of voluntary compliance with remedial clean-up operations at the
site,

At the same time, the Houston MTA, acting through HT( 2nd its geotechnical
consultant MEI, contracted with the environmental engineering and consult-
ing firm Camp Nresser % McKee Inc, (COM) to perform a comprehensive contame
inant survey of the site. A CDM report entitled "Cavalcade Contaminant
Survey" in three volumes, dated July 11, 1983, provided the first detailed"
assessment of the extent and nature of hazardous contamination at the
Cavalcade Site. o

In April, 1984, the TOWR recommended the site to the U.S. Environmental
Protection Agency (EPA) for inclusion on the National Priority List (NPL)
of hazardous waste sites. On October 2, 1984, the South Cavalcade Site was
placed on the NPL, with EPA taking the lead responsibility for subsequent
RI/FS efforts. The site has heen assigned a Haza dous Ranking System score
of 38.7 on the NPL.

In response to initiatives by the TNWR to secure remedial measures by pre-
vious owners of the site, the Koppers Company of Pittsburgh, Pennsylvania
contracted with the Houston geotechnical consultants McClelland Engineers,
Inc. (MEI) to perform further site investigations. An MEI report to
Koppers, dated May &, 1984, presents the results of that site study. Sube
sequently, Koppers contracted with the firm Environmental Research and
Technology. Inc. (ERT) of Pittsburgh, Pennsylvania to propose a work plan
for a RI/FS study on Koppers former Cavalcade Plant Site., A draft "Pro-
posed Work Plan, Remedial Investigation/Feasibility Study, Koppers Company,
Inc. Former Cavalcade Plant Site, Houston, Texas" dated December 13, 1984,
presents a proposed RI/FS program for the Koppers Company,
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In December, 1984, £pa authorized a work assignment for an RI/FS on the
South Cavalcade: Street Site to COM uynder project REM [ - gpa Contract No,
68-nl~6939/143/w91, Document Control No. 143-UP1-WA-ANNM-1. A Work Plan
Memorandum by CDM for RI/FS on the South Cavalcade Street Site, dated
Decemper 31, 10842 has been submitted to the EPa,

2.2 CONTAMINATION PROBLEM

The South Cavalcade Street Site hag a 70+ year history of industrial/
commercial -2 with potential for long term Eontaminant pollution of the
Site. A report “Cavalcade Contaminant Survey", in three volumes by Camp
Dresser & McKee, Inc. dated July 11, 1983, first documents the general

nature and extent of site pollution, Section 3.0 presents review of data
in this repart,

001518

2.3 DESCRIPTION oOf NATURAL FEATURES OF THE SITE

Present Land Use

The present land use of the South Cavalcade Street Site is predominately
commercial, made yp of several trucking firms, 4 southern tract of about
28.3 acres, facing onto Collingsworth Street to the south, is presently
occupied by the Merchants Fast Motor Lines (14,9 acres in the ownership of
Meridian Transport Company) on the southwest side of the tract, and 13.4-
acres to the southeast owned by Rex King and occupied by Palletized
Trucking, Inc.

A central tract of some 18.2 acres is also owned by the Meridian Transport
Company and is presently idle (undeveloped) land, The 22.5 acre northern
tract is owned by the Baptist Foundation of Texas and presently occupied hy
the Transcon Trucking Lines and AJF Leasing, Inc. The northern tract ac-
cesses to the north onto Cavalcade Street, Figure 2-2 displays the present
property ownership of the stte,

2-5
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phzsiogragh!

The general physiography of the site s a relatively flat plain with a very
gentle slope to the south and east. Elevations range from about 50.0 feet
mean sea level (ms1) on the south tg about 52.1 feet ms} along Cavalcade
Street to the north, an average slope of less than 0,15 percent. Drainage
is generally to the south and east to local tributaries of Buffalo Bayou
and the Houston Ship Channel,

Soils o

QA
Local soil conditions have previously been investigated at the South n
Cavalcade Site {see McClellang Engineers Report No. 0182-0282, Volume I, ‘;
dated May 20, 1983), 4 generalized soil profile of the site shows four o

distinct soil strata. Figure 2-3 depicts the soil conditions throughout
the site based on reconnaissance borings, Although there are variations in
strata elevation and thickness, the following generalized soil strata
appear to the present throughout the Site:

Strata Degth!_ft. Descrintioa
1 0-2 Fill: silty fine sand
Il 2-10 Soft to very stiff sandy clay
- and clayey sand
Il 10-20 Medium dense to very dense fine

sand

Iv 20-80 Very stiff to hard ¢lay and
silty ¢lay, with sand and
silt layers

Figure 2.3 also indicates the presence, at the time of the reconnaissance

soil borings in early 1983, of shallow water table conditions at depths of R
one to five feet beneath the surface throughout the site. The shallow sand

strata (strata [I] jn Figure 2-3) appear to bhe consistently present )
throughout the site and have 3 regional extent and significance off-site as .
well, as indicated by Figure 2.4, Typical shallow sand layers common to '
the Texas Gulf Coast area usually centain various amounts of silt. The _
relative permeah1tify for sand strata wilt depend largely on the silt con- 3

tent, which variesg signific:::?y from place to place, Permeabilities will
need to be determined on a sitesby-site basis,

2«7
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Geologg

The geologic strata underlying the South Cavalcade Site consist principally
of interbedded sands, silts, and clays of the Reaumont Formation, deposited
in fluvial (river) ang deltaic environments of the Pleistocene Epoch, flay
and silt materials predominate in the upper 200 to 300 feet of the Beaumont
Formation, with thin discontinuoys layers of sand occurring randomly,
Thicker, more contiruoys sand deposits that occyr in deeper parts of the
Beaumont, also show extensive sand deposits in the upper strata of the
formation,

ces of groundwater supplies in the Houston arey although yields ape small
and consgidered inadequate for major exploitation. The deeper sands of the
Chicote and Evangeline Aquifers, at depths of over 1,000 feet, are the
Yocal sources for major groundwater supplies,

11 The Beaumont FormatioH dips generally to the Southeast. The regional
dip of the strata and the presence of the interhedding sands and clays
influence the regional hydrogeology ‘of the entire area, Published geologic
literature indiéate that the principal aress of recharge for the Chicote
and Evangeline Aquifers occyr several miles north of the site area,

The predominately clay and $ilty soils in the upper strata of the Beaumont
Formation, in conjunction with the southeastward dip of the formation,
serve as 3 confining layer for the underlying Chicote Aquifer, producing
artesian groundwater conditions in the aquifer, Discont inuous sand layers
in the overlying Beaumont are considered too Vimited for effective recharge
to the deeper aquifers, i




Drainage

Surface drainage from the site consists of a system of poorly defined suyr-
face ditches, with storm water inlets and catch basins to convey runoff
into the storm sewer system from the more developed areas on the south and
north ends of the site. The undeveloped central part of the site is poorly
arained, with surface ditches draining to runoff ditches along the east and
west property borders in the railroad right=of-ways.

The southern two-thirds of the site drain generally to the south and east
into a southern extension of Hunting Bayou, while the northern third draing
to the east directly into Hunting Rayou. Hunting Bayou is a tributary to
the Houston Ship Channel several miles downstream of the site,

00152

Groundwater

A survey of existing water wells in the vicinity of the South Cavalcade
Site was conducted for the earlier McClelland Engineers study (report No,
0181-0546-2, dated September 30, 1982). Figure 2-5 depicts the location of
existing wells in relation to the site. Three common strata used for
groundwater supplies in the site area were identified, The more shallow of
the local aquifers is located at elevations of about 170 to 220 feet below
ground surface. This aquifer does not have a high yield and is restricted
primarily to domestic uses. The second aquifer is found approximately at
depths of 400 to AOQ feet. This aquifer ig developed locally for mainly
industrial purposes. A third aquifer is located typically below 1,000 feet
and is used primarily as a municipal supply for the City of Houston,

Fau1ting

The Pecore Fault is the only known active fault in the vicinity of the
South Cavalcade Site. The fault trends approximately east-west and inter-
sects the surface just north of Cavalcade street in the immediate vicinity
of the site. The approximate mapped location of the Pecore Fault in the
site vicinity is shown on Figure 2-6. ‘the predicted annual differentfal
movements across the fault are about 0.4 inches vertical and 0.1 inch

2-11
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horizontal. Many faults in the Houston area tend to act as partial hydro-
geologi¢ barriers to groundwater movements, Isolated portions of an
aquifer may thus have different hydrogeologic characteristics due to locat
faylting. The extensive withdrawal of groundwater and petroleum supplies
in the greater Houston area, resulting in active land subsidence, has

caused accelerated fault movements during recent years.
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3.0 REVIEW OF EXISTING INFORMATION

A preliminary description of contaminants found at the South Cavalcade Site
by previous investigations provides a basis for future remedial investiga-
tions., Any actual or potential health or environmental hazards already
identified will he describhed as to types, physical characteristics and
quantities, if known, The most probable pathways of exposure and escaps of
hazardous materials will also be described.

Recent 19RZ-R3 investigations of the South Cavalcade Street Site for the
Houston Metropolitan Transit Authority (MTA) revealed areas of localized
s0il and shallow groundwater contamination. McClelland Engineers, Inc.
(HMET)} performed a reconnaissance geotechnical survey in 1982 for MTA in
relation to then pending plans for a Metro Regional Rail System (RRS). Th
MEl survey included general soil horings and preliminary foundation inves-
tigations for the proposed RRS yard and shop facility at the Cavalcade
Site.

01528

Creosote odors were detected during the ME! investigations and soil and
groundwater samples were collected for analysis, Trace amounts of naptha-
tene and phenanthrene were identified and it was subsequently determined
that the site was contaminated from previous wood preserving operations,
It was recommended to MTA that additional {nvestigations be conducted to
assess the extent of the contamination problem,

In April of 1983, Camp Nresser % McKee, Irc. {CNDM} was selected to perform
a contaminant survey of the Cavalcade Site. A (DM report, in three vol-
umes, entitled “Cavalcade Contaminant Survey", and dated July 11, 1983,
provides a comprehensive assessment of their environmental study. COM's
site investigation program consisted of the following task activities for
the South Cavalcade Site:

001528
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TASK PREFIY NUMBER COMPLETEN
Sediment Sampling SO 4
Surface Water Sampling SW ?
Surface Soil Sampling SL 4
Soil Borings SL 10
Subsurface Soil Samples SL 13
Shaliow Observation Wells ow 9
Deep Observation Well ou 1
Production Uell Sampling PW 3

Comprehensive investigative results, methods and documentation are avail-
able in the three-votume report “Cavalcade Contaminant Survey" by COM, in
association with MEI, dated July 11, 1983, Results of the COM contaminaff
survey are summarized in the following paragraphs. o

3.1 SOIL INVESTIGATIONS

0015

Soil borings at sites related to the locations of earlier wood treatment
and coal tar distillation facilities during the 1911-1962 period were made
to investigate subsurface contamination and migration of contaminants in
the near-surface (to 40-foot depths) soil profile, All borings were con-
fined to onsite locations. Figure 3-1 exhibits the locations of the soil
boring localities.

Soil sampling depths and intervals were selected to best represent the pro-
bable pattern of contaminant concentration.and mo}ement. Sampling inter-
vals were continuous from ground surface to 10 feet belgw ground surface
for the deeper, 40-foot borings. Samples were taken for analysis at 5-foot
intervals from the 10 to 40 feet depth. The shallow depth borings (10
feet) were at locations more remote from suspected areas of contamination
and samples were taken at 2, 6, and 8-foot depths below ground surface at
these borings.

In all cases, rotary drilling rigs were employed in conjuction with 3 inch
thin wall Shelby tube samplers, 2 feet in length, which were attached to
the bottom of the drill stem, Samples were taken by pressing the tube into
undisturbed material at selected depths. The soil sampling analysis dis-
¢losed contamination with both organic and inorganic compounds in the

3-2 -
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vicinity of suspected disposal areas, particularly near the soil surface,
Concentrations of contaminants consistently decrease at greater depths in
the soil profile,

CMM's soil boring program also provided visual and olfactory evidence of
contamination in subsurface soil samples. All observations of soil contam-
inants were limited to areas of previously known or suspected waste dispos-
al, with the exception of two off-site borings designated as SL-16 and
SL-10 on Figure 3-1, These observations {SL-10 and 16) are probably not
related to the previous users of the South Cavalcade Site, but to other
commercial or industrial sources in the area.

3.2 SEDIMENT SAMOLING

001531

Bottom sediment samples were collected from surface drainage areas at the
southern end of the site. Locations of sediment sample collections (SD
prefix) are shown on Figure 3-1. Detailed analytical results of the sedi-
ment sampling for toxic compounds are presented in Section 6.3, Vol. I of
the COM report. The only findings of significance were the presence of
Tow-level refractory organic compounds, particularly the polynuclear aro-
matic hydrocarbons (PAH), as consistent with the site's history of wood
preserving operations. Toxic metal contamination, although posing no sig-
nificant environmental hazard, may prove t¢ be 2 problem with respect to
ultimate disposal. Results of analyses for contaminants in sediment same
ples are shown in Table 3-1,

3.3 SURFACE WATER SAMPLING

Two surface water samples were collected in conjunction with sediment sam-
ple locations SD-01 and SD-04, Surface water sample locations are desig-
nated SW-01 and SW-02 on Figure 3-1., No contamination of significance in
tocal runcff water was detected at site SW-01 and only low-level contami-
nation of PAH compounds was observed at the off-site SW-02 sample collected
from runoff waters in the railroad drainage ditch. Results of laboratory
analyses far contaminants in surface water samples are shown in Table 3.2,

3-4
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TABLE 3-1

SEDIMENT SAMPLING ANALYTICAL RESULTS

Volatile Organics (all values PPB, ug/kg wet weight)

SD-01

$D-02

Contaminant

Methylene Chloride 100

48

Refractory COrganics (all values'PPB. ug/kg, wet weight)

SD-01 SD-02
Contaminant

Anthracene 240, 4700.
Benzo(a)anthracene 550. 440,
Benzo(a)pyrene 500. 250,
3,4-Benzofluoranthene 1100. 890.
Benzo(g,h,1)}perylene _ 430, ND
Bis(2-ethylhexy!)phthalate 210. ND
Chrysene 850, 530.
Flaranthene 1100, 750.
Indeno(l,2,3,~c,d)pyrene 320, ND
Phenanthrene 650, kD
Pyrene 850. 690.
Fluorene ND 360.
Aceraphthene ND ND

Toxic Metals and Inorcanmics {all values PPM, mg/Kg, wet

SD-02

SD-01
Contaminant

Arsenic (As) 2.0
Beryllium {Be) 0.2
Cadmium (Cd) 0.8
Chromium (Cr) 10.0
Copper (Cu) 13.0
Lead (Pb) 61.0
Mercury (Hg) 0.025
Nickel (Ni) 4.5
Silver (Ag) 0.40
Thallium (Th) ND
Zinc (2n) 160,0

e ettt e e
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SD-03 SD-04 SD-05
83 110 39
$D-03 $D-04 SD-05 oy
M
0N
1600. 2100. ND YT
620. 18000. ND ©
600. 5400, K o
1300, 4800. ND
ND ND ND
ND ND ND
680. 14000. ND
1200. 25000. 320.
600. ND ND
860. 14000. ND
1100. 22000, 260.
ND 520. KD
ND 580. ND
weight)
s0-03 SD-04 SD-0S
1.6 2.2 1.5
0.3 0.5 0.2
1.0 1.4 ND
12.0 9.7 6.8
21.0 82.0 21.0
69.0 185.0 20.0
0.032 0.006 0.006
5.4 2.7 2.7
ND ND ND
0.97 ND ND
150,0 30.0 30.0
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TABLE 3-2

SURFACE WATER SAMPLING ANALYTICAL RESULTS

Volatile QOroanics

No volatile organics detected.

Refractory Crcenics (all values reported as PPB, ug/1)

Contaminant

Benzo(a)anthracene
Benzo(a)pyrene
3,4-benzofluoranthene
Benzo(k )flueranthene
Chrysene

Di-n-butyl phthalate
Fluoranthene

Pyrene

Toxi¢ Metals and Inorganics

Cadmium (Cd)
Zinc (Zn)

3-6

SW-01

SW-01

SW-02

ND
0.18

SW-02

10.
10-
2l.
21.
12.
18.
17.

14. )

(all values removed as PPM, mg/1)
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3.4 SURFACE SOIL SAMPLING

Four surface $o0il sampling locations, designated SL-N1 thru $L-04 on Figure
3-1 were inspected for contamination, A1l samples were collected at Toca-
tions suspected of prier use for dispesal of creosote or other wood pre-
serving products., Low-~levels of volatile organics were detected at all
four locations, with ethylbenzene at SL-04 of minor significance. The pre-
viously identified disposal areas, represented by SL-N3 and SL-N4, are
highly contaminated with both PAH and toxic metals at the surface. Al
four sites indicate that use of an onsite treatment facility is question-o
able due to high toxic metal assays. Table 3-3 povides the results of cola
taminant analyses for surface soil samples.

0015

3.5 SUBSURFACE SOIL SAMPLIMG

Multiple depths at each of 13 locatinns were sampled to detemmine the depth
af contamination and the structure of the uaderlying soil profile, Sam-
pling locations were selected at areas suspected of containing contamina-
tion or potential areas of future excavation for the RRS. Subsurface soil
sampling sites are designated with the prefix SL on Figure 3-1, ONetails of
the subsurface soil sampling program are found in Section 6.6 of the COM
report and are presented here in Table 3-4,

/%he previously identified contaminant areas (SL-03 and SL-04) are highly
\gontaminated with both organic and imorganic (toxic metals) compounds at

the surface and near-surface (to 5-foot depths), The level of contamina-
tion for most compounds decreases rapidly with depth. At SL-N13, the con-
tamination from palynuclear aromatic hydeacarbons decrease by a factor of
100 at the 10-fgoot depth, with similar declines in inorganic contaminants
except for beryllium {Be), nickel (Ni) and silver {Ag). SL-04 demonstrates
a similar attenuation of contamination with increasing soil depth, but re-
quired greater soil depths {15«foot depth for PAH's and 20-foot depth for
most toxic metals) for similtar Tevels of decline. An exception is a cone
tinuing high concentration of Yead (Ph) at the 2nN-foot depth for SL«0N4,




TABLE 3-3
SURFACE SOIL SAMPLING ANALYTICAL RESULTS

Volatile Oroanics (all valyes PPE, ug/kg wet weignt)

SL-01 5L-02 SL-03 SL-04
Contaminaq&
Methylene Chloride 59 gg gg 123
hylbenzene ND
Eglﬁen:n ND . ND ND 23

Refractory Organics (al] values PPB, ug/kg, wet weight)

SL-04 SL-02 SL~03 5L-01
Contaminant

Acenaphthene 100,000 ND 780. ND
Acenaphthylene 3,000 ND 2400, ND
Anthracene 240,000 ND 12000, ND
Benzo(a)anthracene 17,000 ND 32000, 200.
Benzo{a)pyrene 4,600 ND 21000. ND
3.4-benzofluorathene 10,000 ND 46000, 260,
Benzo(g,h,i)perylene ND ND 7200. ND
Benze(k )fluoranthene 10,000 . ND 46000. 260,
Chryserne 11,000 ND 42000. 200,
Fluoranthene 260,000 ND 120000. ND
Fluorene 80,000 ND 980. ND
Indeno(l.z.E-c.d)pyrene ND _NKD 7200, ND
Naphthalene 340,000 " ND 1eog. KD
Phenanthrene 240,000 ND 2000. ND
Pyrene 170,000 ND 110000. 10.
Di-n-octyl phthalate ND 11 ND ND

Toxic Metals ang Irorganics

(a1 valyes PPM, mg/kg, wet weight)

SL-04 SL-02 5L-03 S5L-01
Contaminant

Arsenic (As) 0.35 2.5 82.0 1.8
Beryllium (Be) 0.29 ND 0.20 0.26
Cadmium (Cd) 0.88 ND 0.10 ND
Chromium (Cr) 12.0 7.6 79.0 14.0
Copper (Cu) 4.4 32.0 21.0 ND
Lead (Pb) 8.4 31.0 54.0 3.4
Mercury (hg) 0.005 0.009 0.040 ¢.020
Nickel (Ni) 8.6 33.0 2.7 2.3
Silver (A ) 0.7 ND 0.20 ND
Thaliium T1) ND ND 0.10 ND
2ing {In) 14,0 40.0 250.0
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TABLE 3-4
SUBSURFACE SOIL SAMPLING ANALYTICAL RESULTS

SL-03 (A1l organic values PPB, ug/kg, all inorganic values PPM, mg/kg wet

weight basis)
Volatile Organic
Contaminants

Methylene chloride

Refractory Organic Contaminants

Acenaphthene
Acenaphthylene
Anthracene
Benzo{a)anthracene
Benzo(a)pyrene
3,4-Benzofluaranthene
Benzc(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene

fluoranthene

Fluorene
Indeno(1,2,3-c,d)pyrene
Naphthalene
Phenanthrene

Pyrene

SL-03

Toxic Metal Contaminants

Arsenic (Ar)
Beryllium (Be)
Cadmium (Cd)
Chromium (Cr)
Copper (Cu)
Lead (Pb)
Mercury (Hg)
Nickel (Ni)
Sitver (Ag)
Thallium (T1)
Zinc {2n)
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(2)
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780,
2400.
12000.
32000.
21000.
46000.
7200.
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TABLE 3-4 {continued)

sL-04 {all organic values PPB, ug/kg, all toxic metal values PPM mg/kg,
wet weight basis)

Volatile Oraganic

Contaminants

Ethylbenzene
Methylene chloride

—

Refractory Oraanic Contaminants

Acenaphthene 100000. 360000, 80000.
Acehaphthylene 3000. ND 3200.
Anthracene 240000. 520000. 48000.
Benzo(a)anthracene ~ 17000, 27000. 28000,
Benzo(a)pyrene 4500. 7600. 32000.
3,4-Benzofluoranthene 10000. 16000. 7200,
Benzo(g,h,i)Perylene ND ND 5000.
bernzo(k)fluoranthene 10000. 16000, 7200,
Chrysene 11000. 20000, 36000.
Dibenzo(a,h)anthracene NO 5D 5000.
Fluoranthene 260000, 440000. 120000,
Fluorene 80000. 110000. 64000.
Indeno(1,2,3-c,d)pyrene ND ND ND
Naphthaiene 340000, - 640000, 200000.
Phenanthrene 240000. 1100000. 180000.
Pyrene 170000. 280000. 88000,
2£4-Eimethy1phenol ND ND ND
SL-0

Toxi¢ Metal
Contaminants

Arsenic¢
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
linc

—
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3.6 SHALLOW GROUNNWATER SAMPLING

Nine shallow groundwater observation welis were located on the South Caval-
¢ade Site to determine the extent of groundwater contamination in the upper
{shallowest) aquifer beneath the site and to determine the direction of

fiow of the local groundwater system. Selected wells located near the sus-
pected contamination areas (OW-01 and 02) were sampled for organic contam-
fnation. During the upper (shallow) aquifer groundwater sampling program,
the organic contamination detected was consistent with previously detectad
surficial contaminants, except for concentrations for volatile organics
{benzene, ethylhenzene and toluene)} observed in groundwater samples from
Ow-02. These aromatic hydrocarbons are more consistent with recent hydro-"\
carbon (petroleum products) contamination, OW-0! showed no detectable "
volatile organics and significantly fewer and smaller concentrations of o
refractory organics than found in the groundwater at the (W-02 well site, ©
Table 3-5 provides the results of contaminant analyses of the shallow
groundwater samples.

The levels of toxic metal contamination found in the upper aquifer ground-
water are within EPA primary and secondary drinking water standards. The
high levels of toxic metal contamination found in surface soil samples at
these locations are not reflected in associated shallow groundwater sam-
ples. This indicates that the toxic metals are not in mobile forms migrat-
ing downward through the soil,

The cyanide concentration observed in both wells OW-01 and OW-02 are incon-
sistent with any known previous industrial source at this site. The pre-
sence of cyanide in the shallow groundwater may indicate an off-site source
of cyanide compounds in the area.

3.7 DEEP GROUNDWATER SAMPLING

¥

A deep (200 foot) groundwater monftoring well, designated as OW-06 on
Figure 3-1, was installed and sampled to determine the extent of possible
grouadwater contamination in a lower aquifer, used in the area as a source

-1
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TABLE 3-5
SHALLOW GROUNDWATER SAMPLING ANALYTICAL RESULTS

Volatile Organics (all values reported as PPE, ug/l)

0W-01 0wW-02
Lontaminants
Benzene ND 21
kEthylbenzene ND 58
Toluene ND 110

Refractory Organics (all values reported as PPR, ug/1)

0W-01 0W-02
Contaminants
2,4-Dimethyl phengl ND 680
Pentachlorophencl ND 66
Phenol ) . ND 59
Acenaphthene 49 380
Acenaphthylene 17 30
Benzo(a)pyrene NA 29
Bis(2-ethylhexyl) phthalate ND 17
Butyl benzy! phthalate ND 17
Di-n-butyl phthilate ND 34
Fluoranthene 23 34
Fluorere 73 . , 300
Napnthalene 670 17000
Phenanthrene 160 240
Pyrene . 17 27

Toxic Metals and Inorganics (all values reported as PPM, mg/l)

0k-01 0W-02
{ontaminant
Arsenic (As) ND 0.13
Copper (Cu) 0.06 ND
2inc (Zn) 0.12 0.20
Total Cyanide (Cn) 0.70 0.10
3-12
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of domestic water supply. A representative groundwater sample was collect-
ed following well stabilization. Two soil samples were collected from soil
immediately above and below the well screen depth, The groundwater samples
and the two soil samples were analyzed for appropriate organic and inorgan-
i¢c contaminants are are shown in Table 3-A,

With the exception of trace concentrations of toluene in the groundwater
sampie, the deap (200-foot) aquifer and the associated soil samples were
uncontaminated with any other organic compounds. Inorganic contaminants
are present in detectable concentrations in the deep soil samples, hyt only
antimony (Sb), arsenic (As) and selenium (Se) were observed in the ground-_
water sample. The inorganic compounds {particularly arsenic and selenium)y
are present only at low concentrations (As-.05, Se-.26) within primary U0
drinking water standards and present no public health or environmental &
threat. The presence of arsenic at 12.0 mg/kg in the soil samples may i"ED
dicate a rather high natuyral background of this toxic material in the local
clay substrata.

3.8 PRODUCTION WELL SAMPLES

Selected production wells located within close proximity to the site were
sampled to determine the extent of any external migration of contaminants.
Production well depths ranged from 300 to 500 feet below ground surface.
Sampled production wells, taheled PW-N1, N2, and 03 on Figure 3-1, proved
to be uncontaminated with any detectable organics. Inorganic concentra-
tions in excess of primary drinking water standards were ohserved in PY-N}
for lead (0.36 ppm), in PU-NZ for both cadmium (0.04 ppm) and lead {0.35
ppm) and in PW-03 for lead (0.30 ppm). Table 3-7 provides contaminant
analysis for the deep production well samples.

3-13




TABLE 3-6

DEEP GROUNDWATER SAMPLING ANALYTICAL RESULTS

Volatile Organics (at1 valyes reported as ppg, ug/1)

OW-06 SL-11 SL-1¢
{Soil) (Soi1)
Contaminant {06) (11) (19) -
Toluene 49 ND ND <t
n
Refractory Organics Z;
ho Compounds detected. o
Toxic Metals ana Inorganics (a)?hv?lues Feported as PPM mg/1 or mg/kg wet
weight
Ow-06 SL-11 SL-19
_ (Soil} (Soil)
Contaminant
Antimony (Sb) 0.1 ND ND
Arsenic (As) 0.05 12.0 12.0
Berytium (Be) ND - 0. 30 0.31
Cadmium (Cd) ND 0.30 0.31
Chromium (Cr) ND 17.0 2.4
Copper (Cu) ND 06 4.0
Lead (Pb) ND 5.7 7.5
Mercury (Hg) ND 0.003 ND
Nickel (Ni} ND 1.5 4.6
Selenium (Se) 0.260 ND KD
Silver (Ag) ND ND ND
Thallium (T1) ND 2.1 1.9
Zinc (Zn) ND 3.1 7.3




TABLE 3-7

DEEP GROUNDWATER SAMPLING ANALYTICAL RESULTS
(PRODUCTION WELLS)

Volatile Oraanics

No volatile organic compounds detected,

Refractory Organics

No refractory organic compounds detected. &\
. <
. . wn
Toxic Metals ang Inoraanics (all values reported as PPM, mg/1) -
PU-01 PK-02 PK-03 ©
_— - I— o
Contaminant
Cadmium (cd) ND 0.04 ND
Lead (Pb) ' 0.35 0.35 0.30
Zinc (In) 0.58 0.52 0.28

3-15
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4.0 POTENTIAL TMPACTS, EXPOSURE OR CONTAMINANT RELEASE

A preliminary assessment of the available site characterization data sum-
marized above can provide useful direction to the prediction of potential
onsite and off-site impacts of possible contaminant exposure or release to
other environments, Two principal hazard areas of potential health or en-
vironmental impacts can be identified from preliminary assessment of the
data. These ara the surface and near-surface contamination of the soil
materials in the immediate vicinity of previously identified disposal
areas, and the associated shallow groundwater contamination ohserved in th
same general areas., Surface water impacts are probably not significant
health or environmental concerns based upon preliminary findings and cur-
rent conditions, use and location. Deep percolation and contamination of
local groundwater aquifers used for domestic, industrial or municipal water
supplies are also considered to be non-threatening to public health or the
environment.

00154°3

4,1 SURFACE AND NEAR-SURFACE CONTAMINATION

Residual contaminants from earlier wood preserving and coal tar distilla.
tion activities at this site are restricted mainly to surface and near-
surface (10-foot depths, or less) contamination with both arganic (paly-
nuclear aromatic hydrocarbons) and inorganic (toxic metal) compounds in the
immediate vicinity of previous disposal areas.

The potential impacts of the surface and near-surface soil contamination in
these areas are as sources of continued shallow groundwater contamination,
and as sources of contaminant release to local environments from future
development or use of the site. The soil contaminants do not appear to he
an imminent threat to health or the environment due to volatflization, dir-
ect contact, or surface runoff exposyres under present conditions.




4,2 SHALLOW GROUNDWATER CONTAMINATION

,/?he groundwater sampling program conducted by COM indicated that the shal-

low water table conditions at the site and the shallow sand strata (strata
111 on Figure 2-3) are locally contaminated with both PAH and toxic metal

compounds, as consistent with the surface soil contamination observed in

and near the previous disposal! areas. The aerial extent of present ground-
water contamination is not yet known, however, due to the limited ground-
water sampiing carried out during the COM contaminant survey.) It is pos-
sible, however, that the shallow groundwater contamination ig extensive,
even extending off-site. More comprehensive sampling of local groundwater<t
conditions will be necessary to determine the extent and rate of migration™
of contaminants in the shallow groundwater in and near the site, It was

not evident at the time of COM's work that the contamimation of the shallow
groundwater in the vicinity of the South Cavalcade Site poses any imminent®
threat to public health or the environment, There are no known users of
the shallow groundwater, no known surface exposures such as ponds or stand-
ing water, and no known present concerns with discharges from the shallow
sand strata to local surface drainage.

Tt is very likely that the shallow groundwater is also contaminated by a
variety of local urban and industria] sources. Contamination of the deeper
aquifers in the area, which are known to be used }or domestic, industrial
or municipal water supplies, was not considered by COM to be 4 significant
threat to public health or the eavironment,

4.2

001544



—

t

4

i

-

~

P i THEEY e T
A

s P2

5.0 REFERENCE DOCUMENTS

1. U.S. EPA Region V] File Documents., Copies of relevant EPA file
documents on the South Cavalcade Site have been provided to CDM.

2. Texas Department of Water Resources File Documents. Pertinent
information on file with the TOWR in relation to state requlatory
actions for the site are ifcluded in a comprehensive microfiche file

made available to CDM by TOWR, Files include correspondence, telephone
memos, site summary, report excerpt, TOWR site investigation report ani;
other documentation, e

~—

3. Texas Natural Resources Information System. Physical site data, remotg3
sensing data, and other relevant site characterization information is e
readily available to COM from the TNRIS Austin, Texas facilities. An
index of available aerial photographic coverage of the site has been
secured from TNRIS and appropriate photos selected and ordered.

&, U.S. Geological Survey. Recent USGS 7.5° quad. sheets for the site and
immediately surrounding areas have been obtained by CDM.

-

5. City of Houston. Land use and étorm/sanitary sewer maps of the area of

the site have been obtained from the Houston Public Works Department,

6. CDM Report and Files. The report "Cavalcade Contaminant Survey" in
three volumes, dated July 11, 1983, is on-hand at CDM's Austin office,
along with original data base for the report.

7. McClelland Engineers Reports. The MEI report "Reconnaissance
Geotechnical Study, Proposed Cavalcade Yard Site" No. 0882-0282, dated
May 20, 1983 is on-hand at COM's Austin office. Their follow-up report
to Koppers Company Inc, dated May 8, 1984, has been requested but not
yet received.

5.1
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8.

Koppers Comoany, Inc. Koppers Company carrespondence with TDWR and 3

copy of the report “Proposed Work Plan, Remedial Investigation/
Feasibility Study Koppers Company Inc, Former Cavalcade Plan Site,
Houston, Texas" dated December 13, 1984, are on-hand at CDM Austin,

001546
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Title:

Page of 4

Docoutminatlo%TAND OPERAT!NG PROCEDURE Date: lat Qte ) I-
Number: 7600

Revision: 1

1.0

2.0

General Applicability

This SOP describes the methods to ba used for the decontaminization of ell field
equipnent which becomes potentially contaminsted during e sample collection
tesk. The equipment may include split spoons, bsilers, trowels, shovels, hand
augers, or any other type of equipmesnt used during fleld activitias.

pecontamination i{s pecformed as & quality assurdoce meesura and a safety
precaution. It prevents cross-contamination between samples and slso helps to
maintaic e clean working environment for the safety of &ll field personnel
involved, including the eavirconasat.

Decontamination {3 mainly schieved by rinsing with liquids whieh include: Pseap
end/or detergent solutions, tap water, deionized water, and methanol. Eq@ipment
will be allowad to air dcy after baing cleansd or may be wiped dry with ctdmical
free cloths or paper towels if immediate re-use is needad. —

The frequen:y of equipment use, dictates that most decontamination be ©
sccomplished at sech ssmpling site between collection points. Waste prodﬁ?ts
produced by the decontamination procsduces such us waste liquids, solids, cags,
gloves, etc. will be collected and dispased of proparly based on the nature of
contadination. All cleaning materials and wastes should be stored in a central
location so as to maintain control over the quantity of mstecials used and/oc
produced throughout the study.

Respongibilities

It is the primary responsidility of the site operations mansger to assure that
the proper decontaminetioa procedurss are followad and that all waste materials
produced by decontaminatiocn are propecly stored and disposed of.

It is the responsibility of the project safety officer to druft and enforce
safety measucres which provide ths best protection for all persons involved
directly with sampling aad/or decontamination,

It is the cesponsibility of any subcontractors (i.e., drilling contractocs} to
follow the propecr, designatad decontsminatian procedures that ars stated in
their contracts and outlinad in the Project Health and Safety Plan.

It is the reaponsibility of all personnel involved with sample collectioen or
decontaminaticn to maintain a clesan working enviconment and to ensure that any
contaminsnts 4ce not negligeatly introduced to the environment.

08943
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STANDARD OPERATING PROCEDURE D *
Title: Becontamination Numi:er: lat c};:g .

Revision: _ 1

,
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3.0 Supporting Materials

*

cleaning ligquids: soap and/or detecgent solutlons, tap water, delonized
water, methsnol

personal safety gear (defined in Project Health and Safety Plan)

chenical-free papsr towels

disposable gloves
waste storage containers: drume, bozes, plastic bags

sleaning contsainers: plastic buckets, galvanized stesl pans

001549

cleaning brushes

4.0 Methods or Protocol for Decontamination

4.1 Generul Procedurass .

‘Iz

0894

4.1.1 The extent of known contamination will determine ko what exteat i

4.1.2

61113

sgquipmant needs to be decontaminated. If the axteak of
contamination cannot be readily determined, clesning should be done
according to the assumption that the equipment is highly
contaminsted until enough data are available to sllow assessment 2f
the sctual level of contamination.

Adequate supplies of all materials must be kept oa hand. This
includes all rinsing liquids and other materials llisted in
Sectien 13.0.

The stsndard procedures listed ia the following section can be
considered the praocedure for full fleld decontamination. (£
different or more elaborate proceduces ace requicread faoe 4 spacific
project, they will be spelled out in the project work plaa. Such
veristions in decontamination may include following all, just pars,
or ac eipanded scope of the decontamination procedure stated herein

Standard Procedures

4.2.1 Remove any solid particles from the equipment or material by

ENVIRONMENTAL RESEARCHE TECHNOLOG

brushing and then cinsing with available tgp water. This initial
step is pecformed to removae gross contaminstion.
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Decontamination
Title:

STANDARD OPERATING PROCEDURE

Page of a

Date: lst Qtr I
Number: 7600
Revision: 1

4,2.2 Wash tqdlpnnnt sampler with the soap or detergent solution.

4.2.3 Rinse with tap water
4.2.4 Rinse with delonized water
4.2.%9 Rinse with methanol

4.2.6 Repeat entire procedure or sny parts of the procedure {f necessacy

4.2.7 Allow the

oquipment or aaterial to air dry before re-using

-
4.2.8 Dlspose of any soiled materials in the designated disposal cophsiner

$.0 Specific Decontamination Procedures

5.1 Submersible Pump

0015

5.1.1 Applicabilley

Tals procedure will be used to decontaminate tubmersible pumps
between ground-water sample collection points and at the end of each
day of use.

$.1.1 Materials

0 plastic-nalgene upright cylinder

0 §-10 gallon plastic wataer storage containecs

¢ methanol and dispenser bottle

o deloni

zed water and dispenser bottle

o ¢hemicsl free paper towels

5.1.3.1

5.1.3.2

$.1.3.3

08942

During decoatamination tha submecsible pump will ba placed
%n & clean surface or held away from ground,

When removing the submersible pump from each well the powe
cord and discharge line will be wiped dry using
chemical-free disposable towsls.

Clesa the upright plastic-nalgene cylindaer with ficst a
methanol and then s deionized wstsr rinse, wiping the frea
liquids aftear each.

ENVIRONMENTAL RESEARCH & TECHNOLOGY.INC. 696 VIRGINIA ROAD. CONCORD. MASSACHUSE TS 01°42
12840 12/78)
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STANDARD OPERATING PROCEDURE Date:
. Decontamination ate: 1st Qtr
l Title: : Number: 76¢
Revision: 1
. $.1.3.4 Reverse pump backwashing all removable residual water
present in the pump tubing. The pump should be shut off as
scon as intecamittent flow is observed from the reverse
discharge.
$.1.3.9 Rinse the stelaless steel submersible down hole pump
I section with a liberal epplication of methanol and wipe dcy.
5.1.3.6 Place the submersible pump section upright in the cylinder
l and £11) the cylinder with tap water, adding 50-100 mi of
methanol for every one liter of water. l;
$.1.3.7 Activate the pump in the forward mode withdrawing watu®
from the cyliader. —
O
$.1.3.8 Coantinue pumping untll the water im the cylinder is pymped
l down and alc is drewn through the pump. At this time dirc
pockets will be observed in the discharge line. Shut off
the pump immediately. -
l 5.1.3.9 Remove the pump from the cyliander and place the pump in the
reverse ticde allowing that all removeble water be
l discharged on to the grouand surface as discussed ia Step .
5.1.3.10 Using the water remsining in the cylinder. cinse the sealed
portion of the power chord and discharge tube by pouring
I the water carefully over the coiled lines.
$.1.3.11 When reaching the next monitoring well plece the pump 11
I' the well casing and wipe dry both the power and discharge
lines with & clean paper towel as the pump ig lowered.
I 5.1.4 Quality Assucrance
To sessure that decontamination is complete, field blank samples
: shall be collected using the cleaned submersible pump. These fiald
I. blanks will te subsequently anslyzed for the parameters of interest
with respect to the ground water.
II The procedure for ¢ollecting the flsld blanks will comprise using
the pump to withdraw the tap water used for decontemination., from
the plastic cylinder to sample containers. This fleid blank sample

l collection procedurs shall anly be performed after the materials to
' be used have baeen decontamineted.

l l 08943
ENVIRONMENTAL RESEARCH & TECHNOLOGY. INC.

L
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Occupational Health Guideline for
Coal Tar Pitch Volatiles

INTRODUCTION

This guideline is intended 3 & source of information for
employees, employers, physicians, industrial hygienists,
and other occupational bealth professionals who may
have a read for such information. It docs oot attempt to
present all data; rather, it presents pestinent information
and data in summary form.

SUBSTANCE IDENTIFICATION

Anthrscene

¢ Formuls: C:He

¢ Synonyms: None

* Appearance and odor: Pale green solid with s faint
aromalic odor.

Phenanthrens

* Formula: Ci.H,e

@ Synonyms: None

* Appearsnce and odor: Colorless solid with a faint
aromatic odor.

Pyrene

L4 For.'nuh: CiHio
* Synooyms: None
* Appearance: Bright yellow solid

Carbazole

¢ Formuls: CisH.N

* Synonyms: None

* Appearance and odor: Colorles solid with & faint
aromatic odor,

Bgnzo(a)pyuno

* Formuls: Cul,s
& Synoayma: BaP, 3, 4-benzopyrene

¢ Appearance and odor: Colorless solid with a faint
aromatic odor.

PERMISSIBLE EXPOSURE LIMIT (PEL)

The current OSHA standard for coal tar pitch volatiles
is 0.2 milligram of coal tar pitch volatiles per cubic
meter of air (ng/m*) aversged over an eight-hour work

shift. NIOSH has recommended that the permissiblep,

exposure limit for coal tar products be reduced 10 0.1
mg/m* {(cyclohenane-extractable fraction) averaged
over a work shift of up to 10 bouss per day, 40 bours per

week, and that coal tar products be regulated as occupe-~—
tional carcinogens. The NIOSH Criteria Document for O
Coal Tar Products and NIQSH Criteria Document for &

Coke Oven Emissions should be consulted for more
detailed information.

HEALTH HAZARD INFORMATION

* Routes of exposure

Coal tar pitch volatiles can affect the body if they are
inhaled or if they come in contact with ‘he eyes or skin.
¢ Effects of o7erexposure

Repeated exposure to coal tar pitch volatiles has been
associated with an increased risk of developing bronchi-
tis and cancer of the lungs, skin, blsdder, and kidneys.
Pregnant women may be especially susceptible to expo-
ture effects sssocisted with coel tar pitch volatiles
Repeated exposure 10 these materizls may also cause
sunlight to have a more severe effect 0p s person’s skin.
In addition, this type of eaposure may cause an allergic
skin rash. )

¢ Reporting signs and syinptoms

A physician should be contacted if anyone develops any
signs or symploms and suspects that they are caused by
eaposure to coul tag pitch volatiles.

¢ Recommended medical survelilance

The following medical procedures chould be made
available to esch employee who is exposed to coal tar
pitch volstiles at potentially hazardous fevels:

These recommandations raflect good industral hygane and medical surveiliance practices and their implementation wil
assist in achigving an effective occupational hea!th program. Mowever, they may not be sutiicient 1o achieve complance
with all requeements of OSHA tegulstons

U.S. DEPANTMENT OF HEALTH AND HUMAK SERVICES
Public Hoalth Service  Canters tar Disense Contro!
Natigngt (nstitute for Otcupational Salely ang Heanh

U.S. DEPARTMENT OF LABOR
Occupauong Safety and MHeaith Admwustration

R Y R e e
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1. Initial Medical Examination:

~A complete history and physical examination: The
purpose is to detect pre-existing conditions that might
place the exposed employee at increased riek, and to
establish & baseline for future health monitoring. Exami-
nation of the oral cavity, respiratory tract, bladder, and
kidoeys should be stresed. The skin should be exam-
ined fos evidence of chronic disorders, for premalignant
and malignant lesions, and evidence of byperpigmenta-
tica or photosensitivity.

~—Urinalysis: Coal tar pitch volatiles are associstad
with an excess of kidney and bladder cancer. A urinaly-
sis should be cbiained to include st a minimum specific
gravity, elbumin, glucose, and & microscopic on centri-
fuged sediment, a8 well as » test for red blood cells

~Urinary cytology: Coal tar pitch volatiles are ssio-
ciated with an escess of kidney and bladder cancer.
Employees having 5 or more years of exposure of who
are 45 years of age or oider should have a urinery
cytology examination.

—=Sputum cytology: Coal tar pitch volatiles are seo-
ciated with an excess of luug cancer. Employees having
10 or more years of exposure or who are 43 yesrs of age
ot older should have a sputum cytology examinstion.

—14" x 17" chest roentgenogram: Coal tar pitch
volatiles are associated with an excess of lung cancer.
Surveillance of the lungs is indicated.

~—FVC snd FEV (1 sec): Coal tar pitch volatiles are
reported to catae an excess of bronchitia, Periodic
susveillaoce is indicated.

~—A complete blood count: Due to the possibility of
benzene cxposure associated with coal tar pitch vols-
tiles, & cotaplete blood count is considered necessary to
search for leukemis and splastic anemis-

—Skin disease: Coal tar pitch volatiles are defatting
agenis snd can cause dermatitia on prolonged exposure.
Persons with pre-existing skin disorders may be more
susceptible to the effects of these agents.

2 Prricdic Madical Examination: The aforementicoed
medical examinations should be repeated on ap asnngd
besis, and semi-annually (or employees 45 years of sge
or older or with 10 oc more years’ eaposure to coal tar
pitch volatiles.

¢ Sumemary of toxicology

Coal tar pitch volstiles (CTPV) are products of the
desiructive distiliation of bituminous coal and contain
polynuclear eroputic hydeocarbons (PNA's). These
hydrocarbons sublime resdily, thereby increating the
amounts of carcinqgenic compounds in working Areas.
Bpidemiologic evidence suggests that workers intimate-
1y exposed to the products of combustics or distillaticn
of bitumisous coal ase a¢ incressed risk of cancer ot

. many eites. These include cancer of the respiratory

tract, kidaey, bladder, and skin. In s study of coke oven
workery, the level of ezposure to CTPV and the length
of time exposed were related to the development of
cancer. Coke oven workers with the highest risk of
cancer were thote employed exclusively as topside jobs
for 3 or wmore years, for whom the increased nk of

2 Coai Ter Phich Volstllies

dying from lung cancer was 10-fold; all coke oven
workers had ¢ 7-14.fold increase in riak of dying from
tmym.mmam«mﬁuum«qma
of the cancer in coke oven workers is unideatified, it is
suspecied that several PNA's in the CTPV geserated
m.mog&hgmmmvolm.muu-
trial populations exposed to coal tar products have a
demomtedﬁakohkinm.s;ammuhiag
PNA's which msy produce skis cancer also produce
contact dermatitis; exxmples are cos! tar, pitch, and
cutting oils. Although aflergic dermatitis is resdily
induced by PNA's in guinea pigs, it is oaly rarely
seported in bumans from occupstional contact with
PNA’s; these have resulted largely from the iherapeutic
use of coai tar prepanations. Components of pitch and
coe) tar produce cutaneous photosensitization; ekin
eruptions are usually limjted to arese exposed (o the sun
or ultraviolet light. Most of the phototoxic agents will
induce hypermelanosis of the skin; if chroaic photoder-
matitis is severe and leukodermon may

Some oils containing PNA's have been smocisted wi
changes of follicular and tebacecus glands which cdd!
mouoly take the form of acne. There is evidence thia}
exposires to emimions at coke ovens and gas retorts
may be associated with as increased occurrence of
chronic bronchitis. Coal tar pitch volatiles may b
amociated with benzene, ¢a agent tuspected of cavsing
leukemis and kaown to cause aplastic anemis.

CHEMICAL AND PHYSICAL PROPERTIES

¢ Paysical date—Asthracens

t. Molecular weight: 178.2

2. Boiling point (760 mm Hg): 340 C (644 F)

3. Specific gravity (water = 1): 1.24

4. Vapor density (air = 1 ot boiling point of anthra-
cene): 6.18

3. Melting point: 2i7C (423 F)

6. Vapor pressure at 20 C (68 F): Legs than | mm Hg

7. Solubility in water, g/100 g wster at 20 C (68 F):
Insoluble
, . Evaporation rate (butyl acetate & 1): Not spplics-
le '
¢ Phydcil data—Phenanthrens

1. Molecular weight: 178.2

2. Boiling point (760 mm Hg): 340 C (644 F)

3. Specific gravity (water = 1): .18

4. Vapor density (air = 1 at bailing point of phen-
anthrene): 6.13

$. Melting point: 100.5C 213 F)

6. Vapor pressure at 20 C (63 F): Less than | mm Kg

7. Solubility to water, g/100 g water at 20 C (63 F:
Insoluble
ms. Evaporatiot rate (butyl scetate = 1): Not applics-
* Piysical data—Pyvene

1. Molecular weight: 202.3

2. Boiling point (760 mm Hg): Greater than 360 C
(greater than 680 F)

Seplomber 1678
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3. Specific gravity (water = 1): 128

4. Vapor density (air = | at boiling point of pyrene):
69

. Melting point: 150.4 C(303 F)

6. Vapor pressure at 20 C {68 F): Less than 1 mm Hg

7. Solubility in water, §/100 g water at 20 C (68 F):
Insoluble : )

8. Evaporation rate (butyl acetate = 1): Not applica-
ble
* Physical data—Carbazole

1. Molecular weight: 167.2

2. Boiling point (760 mm Hg): 358 C (671 F)

). Specific gravity {water = 1): Oreater than 1

4. Vapor density (air = | at boiling point of carba-
zole): 5.8

S. Melting point: 46 C(473 F)

6. Vapor pressure at 20 C (63 F): Less than | mm Hg

7. Solubility in water, g/100 g water at 20 C (68 F):
Inscluble

8. Evaporation rate (butyl acetate = 1): Not epplica-
ble
¢ Fhysical data—Beszola)pyrese

1. Molecular weight: 252.3

2. Boiling point (760 mm Hg): Greater than 360 C
(greater than 620 F)

3. Specific gravity (water = ). Greater than 1

4. Vapor demsity (air = ] at boiling point of
benzc{a)pyrene): 8.7

3. Melting point: 179 C (354 F)

&. Vapor pressure at 20 C (68 F): Less than | mm Hg

7. Solubility in weter, g/100 g water ot 20 C (68 F):
Insoluble

8. Evaporation ratz (buty! acetate = 1): Not applica-
bie
* Reactivity

1. Conditions contributing to instability: None haz-
ardous '

2. Incompatibilitizs: Contact with strong onidizers
may cause fires and explosiona.

3. Hazardous decomposition products: None

4. Special precavtiots: None
[}

Flammakility

1. Flash point: Aathracene: 121 C (250 F) {clovwed
cup); Others: Data not available

2. Autoigniticn temperature: Anthracene: 540 C
(1004 F); Others: Data not evailable

3. Flammable limits in air, % by volume: Anthrs-
cene: Lower: 0.6; Cthers: Data not svailsble

4. Extinguishant: Foam, dry chemical, and carbon
diozide
¢ Warning properties
Grazt sutes that “coel tar and its various crude frac-
tions appear principaily to cause reddening and squs-
mous eczema of the {ié margins, with only emall ero-
sions of the corneal epithelium and aperficial changes
in the siroma, which disappear in a month following
exposure. Chronic exposure of workmen to tar fumes
and dust has been reported 10 cause conjunctivitis and
discoloration of the comea in the palpebrsl fissure,
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either near the limbus or, in extreme cases, across the
wholg cornea. Occasionally, epithelioma of the lid
margin has been attributed to contact with coal tar.”

MONITORING AND MEASUREMENT
PROCEDURES

¢ Geseral

Measurements to determine employee exposure are best
taken so that the average eight-hour exposure is based
on a single eight-hour sample or on two four-hour
samples. Several short-time interval samples (up 10 30
minutes) may also be used to determine the average
exposure level. Air samples should be tsken in the
employee's breathing zone (air that would most neasly
represent that inhaled by the employee).

¢ Method

Coal tar products may be sampled by collection on a
glass fiber filter with subsequent ultrasonic extraction
and weighing. An analytical method for coal tar pi!c:hml
volatiles is in the NJOSH Manual of Analyrical Methods, '
2nd Ed., Vol. §, 1977, available from the Government LY
Printing Office, Washington, D.C. 20402 (GPO No.
017033-00267-3). (@)

RESPIRATORS ©

* Good industrial bygiene practices recommend that
engineering cantrols be used to reduce environmental
concentritions to the permissible exposure level. Haw-
ever, there are some excepiions where respirators may
be used 1o control expoaure. Respirators may be used
when engineering acd work practice controls are not
technically feasible, when such controis are in the
process of being installed, or when they fail and teed to
be supplemented. Reapirators may slso be used for
operations which require entry into tanks or closed
vessels, and in emergency gituations. If the use of
respirators iy necessary, the only respirstors permitted
are those that have been approved by the Mine Safety
and Health Administration (formerly Mining Enforce-
ment and Safety Administration) or by the Nationa)
Institute for Occupationat Safety and Health,

* In addition to respirator selection, s complete respira-
tory protection program should be instituted which
inciudes regular training, maintenance, imypection,
cleaning, and evaluation.

PERSONAL PROTECTIVE EQUIPMENT

¢ Employces should be provided with and tequired to
use impervious clothing, gloves, face shields (eight-inch
minimum), ko4 other appropriate protective clothing
necessary to prevent skin contact with condensed coal
tar pitch volatiles, where skin contact may occur.
+ 1 einployees’ clothing may have become contaminat-
ed with conl wr pitch volatiles, employees should
change into unconiaminsted clothing before leaving the
work premises.

+ Clothing contaminated with coal tar pitch volatiles
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should be placed in closed containers for storage until it
can be discarded or until provision is made for the
removal of coal tar pitch volatiles from the clothing. If
the clothing is to be laundered or otherwise cleaned to
remove the coal tar piich volatiles, the person perform-

ing the operation should be informed of coal tar pitch
volatiles's hazardous properties.

e Employees should be provided with and required to
use splash-proof safety goggles where condensed coal
tar pitch volatiles msy contact the eyes.

SANITATION

° Workers subject to skin contact with coal tar pitch
volatiles ahould wash with soap or mild detergent and
water any areas of the body which may have contacted
coal tar pitch volstiles at the end of each work day.
* Employees who handle coal tar pitch volatiles should
wash their hands thoroughly with soap or mild deter-
gent and water before eating, smoking, or using toilet
s Areas in which exposure to coal tar pitch volatiles
may occur should be identified by signs or other
appropriste means, and acceis (o these areas should be
limitad to authorized pervons.

COMMON OPERATIONS AND CONTROLS
The following list includes some common operations in

which exposure to coal tar pitch volatiles moy occur
and contro! methods which may be effective in each

Operation Controls
Libsration from Process enciosurs;
extraction and local exhwaust
packaging from coel tar ventiiation; genersl
fraction of coking dikntion ventilation;

personal protactve
oQuipmert
Use as a binding Procoss enclosure;
{n manufacture of coal local exhaust
briquettes used for fus’; ventilation; general
use as 8 disloctric in the difution ventilation;
manufecturs of battery persong! protective
electrodes, slectric-arc equipment
fumace alectrodes, and
elacrodes for slumins
raduction
Use in marufacture of Process enclosuro;
roofing feite and papers local exhaust
and roofing ventilation; general

ditution ventilation;
porsona! protective
oquipmant

4 Codl Tar Piich Volatiios

Operation Controls
Use for protective Process sncicsure;
coatings for pipes for local sxhauet
underground conduits ventilation; genera
and crainage; use &t & dilution ventiiation;
coating on concrele as personal protective
waterproofing and equiprment
corrosion-Tesistant
matesial; use in road
paving and sealing
Use in manufacture and Process enclosurs;
repair of refractory local axhaugt
brick; use in production veniilation; genera)
of foundry cores; uee In dilution ventilation;
mamsdacture of carbon personal protective
ceramic tems squipmont

EMERGENCY FIRST AID PROCEDURES

lnthewmofumy.hmemﬁmﬁpm\o
durcs and aend for first aid or medical asistance’ '
¢ Eye Exposure n
If condensed coal tar pitch volatiles get into the eyes—
wash eyes immediately with large amounts of water
lifting the lower aud upper lids occasionally. If irritatiog,
is present after washing, get medical attention. Contact
lenses should mot be ‘worn when working with thess
chemicals.

o Skin Exposure

If condensed coal tar pitch volatiles get on the ckin,
wash the contaminated skin using cosp or mild deter-
gent and water. Be sure to wash the hands before eating
or smoking and to wash thoroughly at the close of
work.

* Breathing

If a person breathes in large amounts of coal tar pitch
volatiles, move the exposed person 1o fresh air at ooce.
If breathing has stopped, perform artificial respiration.
Keep the affected pereon warm and at rest. Get medical
attention as sona &s possible.

* Rescws '

Move the affected person from the hazardous exposure
If the exposed person has been overcome, notify some-
one else and pul into effect the established emergency
rescue procedures. Do not become & casuaity. Under-
stand the facility's emergency rescue procedures and
know the locations of rescue equipment before the need
Aribes.

SPILL AND DISPOSAL FPROCEDURES

* Fersons not wearing protective equipment and cloth-
ing should be rostricted from ereas of relessss until
¢leanup has bezn compleied.

o {f coa! tar pitch volatiles are teleased in hazardous
concentrations, the following steps should be taken:
1. Ventilate ares of spill,
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2. Collect released material in the most convenient snd
safe manner for reclamation or for disposal in sealed
coatsiners in 8 secured sanitary landfill.

¢ Waste disposal method:

Coal tar pitch volatiles may be disposed of in sealed
containers in s secured sanitary landfifi.
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RESPIRATORY PROTECTION FOR COAL TAR PITCH VOLATILES

Condition

Minimum Respiratory Protection®
Required Abovs 0.2 mg/mv

Particutats snd Vapor
Concentration

2mg/m of less

A chemical cartricge respirator with an organic vapor cartridge(s) and with a
fume or high-afficiency Hter,

Any supplied-air respirator.
Any seif-contained breathing apparatus.

10 mg/m?® or less

A chemical cartridge respirator with a full faceplece end an organic vapor
cartridge(s) and with a fume or high-efficiency filter.

A gas mask with a chin-style o7 a front- of back-mounted organic vapor canister
tnduﬁmlfylitlcopimwnlumoahigh-cfﬁdmﬂm.

Any supplied-air respirator with a full facepiece, heimet, or hood.
Any saif-contained breathing apparatus with 8 full faceplecs.

200 mg/m’* or less

pressure or continuous-flow mode.

A powared air-purifying respicator with an organic vipor cartridge and a high-
sfficiency particuiate filter,

400 mg/m? or less

A Type C supplied-air respirator with a full facepiece opersted in pressure-
demand or cther positive pressure mode or with a full facapiece, haimet, or hood
operated in continuous-flow mode.

Greater than 400 mg/m® or
entry and escape from
unknown concentrations

Seli-contained treathing apparatus with a full tacepiece operated in pressure-
damand ot other positive pressure mode.

A combination respirator which includes & Type C supplied-air respinator with &
full facepiece opersted in pressure-demand or other postiive pressure or continu-
ous-flow mode and an suxiliary self-contained breathing apparatus operated in
pressyre-demand or other positive pressure mods.

Fira Fighting

Seli-containad breathing apparatus with & full facepiece operated in pressure-
damand or other positive prassure mode.

Eecape

Any gas mask providing protection sgainst organic vapors and perticulates,
including pesticide resplrators which meet the requiroments of this class.

Any escape seif-contained brasthing apparatus.

*Only NIOSH-approved or MSHA-approved equipment should be usad.
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Spray workers exposed at 0.5% Dursban emulsion in
field (niats for malaria control on premises showed a mea-
surable decrease in plasma and red cell cholinesterase lev-
els.00 in this study, 5 of 7 sprayers showed more than 50 per
cent reduction in cholinesterase within two weeks after
the spraying program began. tn another study,® human
volunteers were exposed fo thermal aerosols cantaining
Dursban insecticide for one period. Exposures of 3 to 8
minutes at concentrations of about 0.8 um/m? in air pro-
duced no significant aiteration of cholinesterase levels.
This concentration resulied from the recommended appli-
cation rate in thermal fogging.

Avadable studies indicate that Dursban is rapidly meta-
bolized in the animal body.®

There was evidence of teratologic or reproductive ef-
fects in male and female rals fed 1.0 mg/kg per day during
a three-generation reporduction and fertility study.'

A TLV of 0.2 and a STEL of 0.6 mg/m} are recommended
to prevent any measurable decrease in plasma cholinester-
ase activities and provides a very wide margin of safety in
preventing cholinergic symptoms or organic inury.
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2. Spencer, E.Y.: Guide [0 the Chemicals Used in Crop Protec-
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4. Gray, H.E: Down to Earth 21:26 (1965). A Dow Chemical Co.
Puhlication,
S. Gaines, T.8.: Tox. Appl. Pharm. 14:515 (1969).
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9. Griftin, T.8. et al: Soc. Tox. Absiract No. 32, Atlanta, GA
{March 1576).
10. Eliason, D.A, Cranmer, M.F., vonWindeguth, D.C., Kilpatrick,
L.W.,, Sugs, 1., Schoof, H.F.: Mosquito News 22591 (1969}
1. The Dow Chemital Company: Cammunication to the TLV
Commuttee of unpublished data (1972).

CHROMIUM
Cr

Metal and Inorganic Cormpounds, as Cr

TLV, 0.5 mg/m? — Metal
0.5 mg/m?* — Cr Hl Compounds
0.5 mg/m? -— Cr {tl Compounds
8.05 mg/m? — Water Sotuble Cr VI Compounds

0.05 mg/m?’, Appendix Ala — Recognized Carcinogen
- Certain Water Insoluble Cr VI Compounds

Chroninum is 3 metallic element; atamic number 24,
atomic werght 51.996, in Group VIB of the periodic table. It
15 3 steel-gray, lustrous metal, with a specific gravity of 7.20.
The meiung point 1s 1900° C and boils at 2642°C. The
metal reacts with dilute hydrochlonic acid and sulfuric
acid, but not with nitric acid.

Chromium metal was first isolated in 1798. The chief
uses of chromium and chromium cornpounds are in stain-
tess and alloy steels, refractory products, tanning agents far
ieathet, pigments, electroplating, catalyst and i corrosion
resistant products. Chromium is obtained from chromite
ores {FeD-CrO;). Relatively large deposits of chromite ore
were found near Baltimore in the United States but no
mining has taken place there since 1961,

Chromium can have a valence of 2, 3 or 6, and a wide
range of chromium alloys and inorganic chroemium com-
pounds are encountered in the warkplace. These chromi-
um campounds vary greatly in their toxic and carcinogenic
effects. For this reason it is necessary to divide chromium
and its inorganic compounds into a number of groupings
— each with its specific TLV based on available toxicologi-
cal and epidemiological evidence. These groupings are:

1. Chromium metals and alloys

This grouping includes chromium metal, stainless
steels and other chramium-containing alloys.

2. Divalent chromium compounds {Cr?*) (Chromous
compounds)
This grouping includes chromous chloride (CrCly)
and chromoaus sulfate {Cr50.).
3. Trivalent chromium compounds (Cr**) (Chromic
compounds)
This grouping includes chromic oxide (CryOy),
chromic sulfate (Cryf SO}, chromic chlonde (CrCly),
chromic potassium sulfate {(KCrqSOu)z} and chromite
are (feQCr,On).
4. Hexavalent chromium compounds (Cré*)
This grouping includes chromium trioxide (CrOy) —
the anhydride of chromic acid — chromales (eg.
Na Cr()y), dichromates (e.g.. Na;CrO7) and polych-
romates. Certain hexavalent chromium compounds
have been demonstrated 1o be carcinogenic on the
basis of epidemiological investigations on workers
and expenmental studies in animals. In general, these
compounds tend to be of low solubility in water and
thus may be subdivided into two subgroups:
{a) Water soluble hexavalent chromium com-
pounds
These include chromic acid and its anhydride,
and the monochromates and dichromates of
sodium, potassium, ammonium, lithium, cesi-
um and rubidium.
{b) Water insoluble hexavalent chromium com-
pounds
These include 2inc chromate, calcium chro-
mate, lead chromate, barium chromate, stron-
tium chromate and sintered chromium triox-
ide.

Hexavalent Chromium

The first cases of occupational health effects from hexa-
valent chromium were reported in 1827® by Cumin, who
observed cases of skin ylceration and dermatitis in dye
werkers handling potassium dichromate. Mackenziel? in
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1884 reporied that perforation of the nasal septum oc-
curred in workers exposed to potassium bichromate. Da-
Costa er ak¥ in 1916 described chrome ulcers in tanners
and dryers. Parkhurstt®) in 1925 reported chrome dermatitis
in blueprint workers exposed to potassium dichromale.
Bloomfield and Blum® reported on their study of electro-
platers exposed to acidic mist of hexavalent chrommum
compounds. They noted that 20 or 23 workers examined
showed evidence of perforated or ulcerated nasal septa
and skin ulcers (chrome holes). The Factory Inspectorate in
Great Britaint? repaorted in 1930 on the results of medical
examinations of 223 persons engaged in chromium plating;
42.6% had dermatitis or skin ulcers and 52% had perforated
or ulcerated nasal septa.

The occupationai health literature affords abundant evi-
dence that hexavalent chromium compounds may cause
irritant and allergic contact dermatilic, skin ulcers, and na-
sal irtitation varying from chinitis to perforation of the nasal
seplum. Dermatitis from exposure 10 soluble hexavalent
chromium has been reported in lithographers®s diesel re-
pair shop workerst™® and leather workers."" Solyble chro-
mates in cement have been stated (o be the cause of ce-
ment dermatitis in some workers.'2

Attempts have been made to correlate the aithorne lev-
els of hexavalent chromium witk rrzitabon of the nasal mu-
cosa. tn the study by Bloomiield and Blum ® electroplaters
were exposed to estimated exposures ranging from 0.06 to
2.8 mg/m? (as Cre+). Levels of Cré* in the torm of chromi-
um triowsde, were capable of giving nse to nasal irritation
at concentrations as low as 006 mg/m!. l s difficult to rule
out the mportance of personal hygiene in the praduction
of nasal symptoms from direct transf st of chromium (Cré*)
10 the nasal mucosa. Nasal writation 1s praoduced from ex-
posure to soluble chromate and bichromate salts as well as
to chromic acd must.(2 The study by the US. Public
Health Service!™ noted that the mean concentration of
waler-soluble chromium in plants where nasal rritation
was encountered was 0068 mg/m® as Cre*.

tpidemiological studies showing an increased inci-
dence ol lung cancer among workers involved in the man-
ufacture ot chrome pigments have been reported from
Germany ' Norwayi'et and Umited States."'t Machle and
Gregonusi™ lirst reported increased incdence of lung
cancer i the United States chromate industry. Baeter'®
carried out a case control study and confirmed the n-
creased risk of lung cancer among the U.S. chromate work-
ers. Mancuso and Hueperi'® attempted to estimate the air-
borne exposures to chrogmwm in those who developed
lung cancer. They found that these workers were exposed
to 0.01 to (.15 mg.’m? of water soluble chromtum and 0.1 10
0.58 mg-'m? of water insoluble chromum. The insoluble
fraction was denoted as Cr¥* and the soluble as Cre+ but 11
is impossible to assign Cré* or Cr¥* exclusively to either
fraction.

The chromate workers in the preceding sStudies were
exposed to various Cr¥+ and Cre*+ compounds as well as to
other substances. In general, the evidence does not suggest
that chromite ore, a water insoluble Cri* substance, is a
carcinogen. While the evidence is incomplete it does ap-
pear that certain Cré* compounds, mainly water insoluble,
were invoived in increased risk of lung cancer. The experi-
mental data from animals supports the view that water in-
soluble Cré+ compounds, eg., chromic and zinc chro-

mates, are carcinogenic, whereas the soluble forms are
not 20 Royle,2* however, has reported an increase in lung
and other cancers in chrome platers in England.

Hexavalent chromium compounds have been said to
also cause kidney damage in workers?22% where absorp-
tion through damaged skin has occurred.

The TLVs for hexavalent chromium compounds are rec-
ommended as follows:

{a) Water soluble hexavalent chromium com-
pounds {see examples noted above). A TLV of
0.05 mg/m? as water scluble Cré+ is considered
adequate 10 protect aganst irritation of the re-
spiratory tract and possible kidney and liver
damage. NIQSH in the criteria document on
chromic acid™ recommended that occupa-
tional exposures be controlled to prevent expo-
sures above 0.05 mg/m! TWA, In a later criteria
document on hexavalent chramium'2sh NIOSH
recommended a permissible exposure limit of
0.025 mg/m?.

(b} Certain water insoluble hexavalent chrondiim
compounds (see examples noted above). A IV
of 005 mg/m? as water insoluble Crt+ and 1n-
serlion in appendix Ala is recommended. re
is, unfortunately, little previous environrrrental
data from those exposures associated wilryn-
creased respiratory cancer risk. With the data
available, however, this TLV provides an ade-
quate margin of safety. NIOSH recommended
a permissible exposure it of 0001 mg/m? far
certain inscluble hexavalent chromium com-
pounds 5

(¢} Mixed exposure 1o soluble and insoluble hexa-
valent chromiym compounds. A TLV of 005
mg/m? as Cré+ is recommended.

{d)  Chromite ore processing
Chromate pigment manufacture
It may be advisable 1o list these process TLVs
both as 0.05 mg/m? as Cr and include them in
appendx Ala. This TLV will serve to draw atten-
tion to thase processes where increased risk ot
cancet has been associated with chremium
compounds.

Chromium Metal

Divalent chromium compounds
(see examples listed earlier)
Trivaleni chromium compounds
(see exampies listed earlier)

arly studies indicated that nivalent chromium and diva-
lent chromuum compounds have a low order of toxicity 126
Dermatitis has been reported in workers handling trvalent
chramium compounds.(27.28

Chest X-rays carried out in workers exposed (o chromite
dust have been reported to show “exaggerated pulmonary
markings”?* and Princie! a3/ have reported pulmonary
disease in workers exposed to ferraochrome alloys with
chromium levels in air of 0.27 mg/m? reported. Other dusts
and fumes were present, however, in this plant. Exposure
to chromium metal does not give rise to pulmonary Hibresis
Of PNeUmQoCaoniosis.
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NAPHTHA
See, RUBBEF. SOLVENT

NAPHTHALENE
CioHs

TLV, 10 ppm ( = 50 mg/m3)
STEL, 15 ppm { = 75 mg/m?)

Naphthalene occurs commonly as white, crystailine
flakes which have a strong coal tar odor. it has a molecular
weight of 128.16 and 1 specific gravity of 1.145, it melts at
80.2° C, boils at 217.96° C and has a vapor pressure at 25° C
of approximately 0.087 mm Hg. The open cup flash point is
176° ¥ and closed cup is 190° F. Insoluble in water, it dis-
solves in most organic solvents.

Crystalline naphthalene finds household use as a month
repellent, scientific use in scintillation counters. It is an
important raw material for the manulfacture of phthalic
anhydride, naphthol, hydrongenated naphthalenes and
halogenated naphthaienes; it or its derivatives are em-
ployed in dyes, explo ves, lubricants, tanning agents and
emulsion breakers,

According to Flury and Zernik('t and Patty,@ the inhala-
tion of naphthalene vapor may cause headache, loss of ap-
petite and nausea. Optical neuritis and injuries to the cor-
nea and, in addition, kidney damage have aiso been
reported. Ghetti and Marianithl reported opacities of the
lens in 8 of 21 workers who had heen exposed to naphthal-
eng for about five years. Ingestion of naphthalene in rela-
tively large amounts has reportedly caused severe hemo-
ytic anemia and hemoglobinuria 4 A hypersusceptibility,
probably genetically based, is recognized.s

The otal LDsp for rats i5 1760 mg/kg.1¢ tt was used as an
anthelmintic for many years at dose levels, for adults, of 0.1
to 0.5 gram three times a day,\" several times higher than
the lowaest reported lethal dase for man of 50 mg/kg. 4 An
incident in which blankets containing raphthalene caused
acute hemolytic effects in infants, 1n some cases fatal, has
been described.®

Patty suggested 25 ppm as a tentative limit for naphthal-
ene vapor in air. He noted that this corresponds to a satura-
tion pressure of approximately 25% at 25° C. This value has
been uscd at the Los Alamos Laboratories, according to

g

S

Hyatt and Milligant9 Robbins,® however, reported that
concentrations in excess of about 15 ppm resulted notice-
able ireration of the eyes. —

Gerarde'V also suggested 25 ppm as a tenlativegchimit,
foting that it represents 25% of the concenlra(iur‘_[qi na-
phthalene vapor in air saturated at 25° C. '

tin view of the fact that irritation is experience¥ at 15
ppm and that continued exposure may result in faihyseri-
ous eye effects, a limit fower than 25 ppm would seem in
order. The value of 10 ppm TLV and 15 ppm STEL are rec-
ommended to preveni ocufar &ffects, but possibly not
blood changes in hypersusceptibtes.

Other recommendations: West Germany, 10 ppm East
Cermany and USSR, 4 ppm.
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COAL TAR PITCH VOLATILES
as, Benzene Saluble Fraction

LV, 0.2 mg/m*, Appendix A1a — Recognized Circinogen

The pitch of coal tar is the olack or dark brown amor-
phous residue that remains after the redistillation process.
The volatiles contain a large quantity of lower molecular
weright polycyclic hydracarbons.t" 3 As these hydrocarbons
{naphthalene, fluorene, anthracere, acridine, phenan-
threne) sublime into the air and there is an increase of
benzofa)pyrene (BaP or 3,4-benzpyrene) and other huigher
weight polycyclic hydrocarbons in the tar and in the
fumes. Polycyclic hydrocarbons, known to be carcinogen-
ic, are of this large molecular type.

Coal tar is used as a base for coalings and paints, for
roofing and paving, and as a binder for carbon electrodes.

Dolii® found that deaths from cancer of the lungs and
pleura of retired gas-workers is approximately twe {tmes
the expected rate.

Coal tar pitch polluted air is characterized by large
amounts of phenarthrene, anthracene, pyrene and carba-
zale. Coal tar pitch contains approximately 10% polvcyclic
hydrocarbons, and three different samples analyzed by
Sawicki et al" gave a concentration of 1.4% BaP alone.

Samples collected in urban and nonurban sitest*4 con-
tained a range of 2.4-410 ug BaP/g of partculate (38-2600
ug BaP/g of benzene fraction or 0.17-61 ;g/1000 m? of air)
in the former locations and 0.15-51 pug BaP/g of particulate
{9.3-730 pg BaP/g ot benzene soluble frachion or 001-1 9 ug
BaP/1000 m? of air) in the lattertd dunng a three-maonth
period, January through March.

Falk et af™® pointed out that the gmount of BaP in the
air was greater than one would expect on the basis of com-
parative quantitatwve emissions of other hydrocarbons. The
compasition ol the hydrocarbons varies with time and dis-
1a..ce, suggesting differences in stability of the com-
pounds. The authars conclude that chrysene, 1,12-benzpe-
rylene, coronene, and BaP are stable, and phenanthrene, an
*unidentified hydracarbon” and anthranthrene are most
readily cestroved, usually within 48 hours. Intermediate
stability i1s demansirated by pyrene (58% recovery in 48
hours) and fueranthrene (80% recovery in 48 hours).

Stability of polycyclic hydracarbons was also studied by
Commins and Lawther.!" They point put that the tempera-
ture applied to sinter the filter used to coltect the sample
altered the apparent stahility for BaP. They concluded that
the filter should never be subjected to temperatures above
100° C; no loss of BaP was found after heating 100 pg BaP
on a sintered disc in a sealed tube ar 100° C far seven
hours.

In further experiments, Kotin et af% painted the inter-
scapular area of ({57 black mice three times weekly with
benzene extracts of naztural smog. First tumors appeared
465 days following the initial aoplication,

fairhallt'd stated that fumes of dust from native asphait
do pot present a substantial health hazard in comparison
with coal tar fume or dust, ¢iting the work of Hueperi'h
and Davies." Hueper(¥ also pointed out that, as a rule, 3
minimal time of exposure of one 10 five years is required to
develop occupational cancer. Similarly, occupational can-

[ o4
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cers oflen develop many years after exposure to carcino-
gens has ceased. Simmersi'® concluded that the degree of
change noted in the lungs of rats breathing air contami-
nated with aromatic polycyclic hydrocarbons is dose-de-
pendent,

In its criteria document for coal tar products, NIOSH
cites papers dealing primarily with coke oven and -alumi-
num potroom workers.® A study of aluminum industry
polroom workerst™® showed an increase in fung cancer
mortality. A paper on this industry in the Soviet Uniign as-
sociates such an increase with concentrations of tarry sub-
stances between 27 and 2130 mg/m?, while the BaP levels
were between 0.6 and 56 pg/m?.49 High respiiatory mortal-
ity among coke oven workers in Great 8ritain was report-
ed. ™ Kidney as well as lung cancer was relatively preva-
lent among American coke-oven workers exposed S years
or mofer'I

Amimal studies indicating that lung and kidney tumors
were caused by exposure to coal tar aerosols were also
cited.

The occupational exposure standird recommended by
NIOSH was 0.1 mg/m} for the cyclohexane extractable
fraction.") A 1977 summary, however, gives 0.2 mg/m! as
the NIOSH recommendation for coal tar pitch volanlesad

In the absence of more definitive information on the
dentity of the components of coal tar pitch aerosols re-
spansibte for carcinogenic effects, a TLV based on the ben-
zene (or gther suilable solvent) soluble fraction appears to
be the most practical compromise. H the concentratian of
aerosols from coal tar, on this basis, is maintained below
0.2 mg/m!, any increase in the incidence of lung and other
tumors, due 1o occupational exposure, should be minimal.
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ZINC CHLORIDE
ZnCh

Fume

TLV, 1 mg/m?
STEL, 2 mg/m?

Zinc chioride may be in the form of 3 non-combustible,
white powder or colorless crystals. Both are deliquescent
and have a molecular weight of 136.29 and a specific gravi-
ty of 2.507 at 25° C. The fume of zinc chloride is white with
an acrid odor. This compound boils at 732°C and melts at
about 290° C. It is soluble in water, alcohol and ether.

The chloride is the common inorganic salt of zinc, and
is used in soldering fluxes, galvanizing iron, as a wood
preservative, in textiles, adhesives, dentrifices, deodorants,
embalming fluids, and in organi.c synthesis and petroleum
refining. Zinc chloride is the main ingredient of some
screening smokes.

Exposure to zinc chloride fume can cause damage ta the
mucous membranes of the nasopharynx and respiratory
tracl. Exposed persons have expenenced a pale gray cyano-
sis. Zinc chloride is caushic and can cause ulceration of
exposed surfaces of the skin.) Inhalation may produce a
severe pneumonitis resulting from irritation of the respira-
tory tract.fid

Hurter3) reported 10 deaths and 25 cases of non-fatal
injury amang 70 persons in a tunnel when 79 smoke gener-
ators caught fire in a storage area. Most of the patients
began to recover an the tenth day and were up and about
six weeks after th: incident. In two necropsies performed
on the fatal cases, membranes lining the larynx, trachea
and bronchi were red and edematous, with spots of necro-

sis. Milliken and associales® reported a case of fatal, acute
interstitial fibrosis from inhaling ZnCl; smoke from a
smoke generator. in 18 days the patient developed ad-
vanced pulmonary fibrosis, acute cor pulmonale and right
ventricular hypertrophy, and ultimately died from acute re-
spiratory insufficiency.

Hardy5) comments that zinc chloride is caustic and be-
cause of the way it is used in industry causes trouble dis
proportiorate to its harmful nature. She cites references
suggesting that zin¢ compounds may have chronic effacts.
Ferry,® in investigating a borderline condition, found that
levels between 0.07 and 0.4 mg/m’ of zinc chlornde fume
for 30 minutes did not result in sensory effects, but was
COrrosive 1o metals.

To prevent respiratory ifritation and other elfec!m v
of 1 mg/m} and a STEL of 2 mg/m? are recommended.

Although insoluble zinc compounds such as the oxide
and stearate (q.v.) appear less hazardous, there 42 not
enough dala to categorize the relative hazards from-other
soluble zinc salts, such as the nitrate and sulfate,

The Swedish limit (1978} for ZnCl is also 1 mg/EJI.
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ZINC CHROMATES
ZnCrQy,; ZnCr,O,; ZnCry,

TLV, 0.05 mg/m?, as Cr, Appendix A2 -— Suspected
Carcinogen

The basic zinc chromate is yellow in color and exists in
prism form; molecular weight 181.36, specific gravity 3.40.
InCryO, has a molecular weight of 233.36 and a specific
gravity of 5.30 at 15° C, and its cubes are dark green to
black in color. The dichromatz is an grange powder with a
molecular weight of 281.35. All are soluble in acids, but
sparingly soluble in water.

Although finding some use as colors, they are primarily
employed in priming paints for metals, for which they pro-
vide resistance against corrosion. The pigment zinc yellow
i3 potassium zinc chromate.

Because of thair very slight solubility in water, zinc
chiomate is considered more likely to produce cancer of

the respiratory passages, when inhaled, than are the water
soluble chromates. While an increased incidence ol lung
cancer has reported among groups of pigment workers ex-
posed to chromates, M inciuding zinc chromate, 2! a classifi-
cation of suspected, rather than actual human carcinogen
seems appropriate at this time.

The TLV of 0.05 mg Cr/m), the sare as that of lead chro-
mate, is retained for the present, A review would be n
order, however, if the limit for the insoliuble chromates was
reduced.

for additional information, see the documentation for
chromium and its compounds in this book,
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ZINC OXIDE
n0

fume

T, 5 mg/mid
STEL, 10 mg/m?

Zine, 3 metallic element with atomic number 30, atomic
weight 55.38, is in Group U8 of the periodic table. It has 3
specific gravity of of 7.14, a melung point of 419° C and a
boiling point of %97° C. When heated in air to tempera-
tures approaching its boiling point, it volatilizes and imme-
diately axidizes to make a white fume of zinc oxide. The
oxide of zinc is a white or yellowish-white, non-flammable
powder, which sublimes under normal pressure. The mo-
fecular weight is 81.38, specific gravity is 5.47 and melting
point is ¥975° C. It is insoluble in water, but dissolves read-
ily in acxds or alkalies.

The major uses of melallic zinc include galvanizing of
iron and other metals, electroplating, and in dry cells and
other electrical equipment. It is an important component
of brass, bronze, die casting metal and other alloys. Zinc
oxide itself is widely used in pigments, rubber, cosmetics
and aintments, and electronic devices.

According to Fairhall () the toxicity of zinc compounds
by mouth is tow. Metal fum. fever {zinc chills, brass
founder’s ague, etc.) may result from the inhalation of 2inc
oxide fume. The symploms include fever, chills, muscular
pain, nausea and vomiting, however complete recovery oc-
curs in 24 to 48 hours. The same effects are produced by
the fumes of some other metals, and according to Turner
and Thompsont? can aiso result from breathing finely di-
vided zin¢ oxide dust,

Most authorities agree that metal fume fever itself is a
relatively innocuous candition. It has been desceibed as
temporary and never serigys, (3t of brief duration and with-
aut after-eftects,i never fatal,® without medical evidence
of chronic effects® and an annoyance.”t Hamilton® stated
that the weight of evidence was against the existence of
chironic wndustrial 2ine poisoning, although a number of
repotts 10 the contrary are in the older fiterature.

Drinker and Fairhall® however, considered that the
symptoms descnibed as chronic industrial zinc poisoning
were dug to conlamination by other substances. Hegsted
et alt reviewed the literature of metal fume fever and in-
jury from powders and dusts (of zinc) and concluded that
there was evidence that severe exposure Lo zinc might give
tise to gastritis, with vomiting, due to the swallowing of the
dust of zinc compounds, Hamdit'® reported that warkers
in a brass foundey had mate gastric symptoms than can-
teals,

The medical studies of metat fume fever due to zinc
comain little information of direct bearing on the thresh.
old limit. Turner and Thompsont® described the effects of
exposure of guinea pigs to zin¢ axide fume, Exposures of
an hour to concentration of ZnQ given as 1000 to 2600
mg/m} resulted in an initial drop in body temperature of
0.5 to 2° C, followed 6 to 18 hours later by a rise to 0.5 to
1° € above normal. Animals expased at a concentration up
to 2500 mg/m? for three to four hours died during or imme-
diately after exposure.

446

Drinker and co-workerst" concluded that metal fume
fever would not result from concentrations of zinc oxide
below 15 mg/m}, and this concentration was the recam-
mended threshold limit for 3 number of years. The more
recent experience of several observers has been that con-
centzations of zinc fume rarely exceed 15 mg/m? in non-
terrous foundries, but that, nevertheless, zinc chills fre-
quently occur in such establishmentst'z and have been
reporied from concentrations helow 5 mg/m3.i16.17)

Hammond,'® however, reported that workers engaged
in pouring mollen zing, and exposed to ZnO fumes in con-
centrations of 8 to 12 mg of zinc per cubic meter of air,
were never recorded as suffering metal fume fever. Other
men used oxy-acetylene torches to cut out zing bound lin-
ings of stonecrushers, and were exposed for gne to three
hours at concentrations between 320 and 580 mg of zinc
fumes per cubic meter of air. These workers experienced
naysea on the job, and chills, shortness of breath and se-
vere chest pains two to twelve hours later, The average
period of disablement was four days. Some attacks were
ioliowed by pneumonia.

Peguesi reported concentrations between 12 and 183
mg of ZnO/m? in the welding of galvanized and zinc sili-
cate coated steel. There were lesser exposures to iron and
lead oxides. No mention is made of symptoms among the
welders.

Vallee0 gave the normal human intake of zinc in food
as 10 to 15 myg per day, and the average urinary excretion as
0.3 10 0.4 mg per 24 hours. Hamdit®™ regoned 24-hour ex-
cretions of 0.4 to 0.6 mg among workers whao suffered mild
gastric symptoms (bul not chills) attributed 1o zinc. Con-
centrations of 0.6 to 0.7 rng/liter have been found in the
urines of workers exposed ta zinc oxide fume in concen-
trations between 3 and 5 mg/m?3. @Y

Beeckmans and Brownt? reported that the inhalation
toxicity of catalytically active zinc oxide dust was markedly
increased by ultraviolet radiation.

in its criteria document for zine oxide, NIQSH recom-
mended retention of the 5 mg/m? limit as a workplace en-
vironmenta! standard, and that the same value be used for
2inc oxide dust.ih While dismissing the reports of metal
fume fever from concentrations of the order of 5 mg/m? as
unsupported by firm data, it considered that the possibility
of chronic respiratory effects from either fume or dust
could not be dismissed. .

It is recommended that the TLV of 5 mg/m3 be relained.
It is believed that if concentrations are kept below this
level, the incidence of metal fume fever will be low and
any attacks which may occur will be mild. The Cammittee
suggests 10 mg/m? as a STEL.

Other recommendations: Cook {1945), Smyth (1956} and
Elkins (1959) 15 mg/m3; USSR {1967), Czechostovakia
{1969), East Germany [1973), West Germany {1974} and
Sweden {1975) § mg/md.
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ANTU
alpha.Naphthyl-thiourea
CiHighsS

Skin

TV, 0.3 mg/m?
STEL, 0.9 mg/m?

ANTU s an odorless gray powder. Its molecular weight
is 202.27 and the melting point is 198° C with decomposi-
tion occuring upon boiling. Insoluble in water and only
very shghtly soluble in most organic solvents.

The pnnciple use of ANTU is as an rodenticide.

McClasky et anY reported thal the acute oral toxicity of
ANTU vanies greatly among different species, rats and dogs
being the most susceptible {LDso, 30-50 mg/kg) and rabbits
the least (1000 mg-kg). Later studies showed an aculte oral
LD« for monkeys of 4,250 mg/kg. The acute toxicity of
ANTU for man is believed to lie somewhere between these
extremes. A dietary level of 50 ppm for two vears (approx-
mately 2.5 mg/kg per day, equivalent to 170 mg/man/day}
produced tissue damage in rats.i?

Evaluation of the toxicity data for a threshold timit rec-
ommendation is further complicated by the cumulative ac-
tion of ANTU on the endocrine systems {thyroids and adre-
nalst feading to hypothyroidism upon repeated exposure,
whereas a tolerance to certain of the acute etfects of ANTU
(pulmonary effusion) hkewise occurst

A case of contact eczema due 10 handhing a rat poison
contaiming ANTU as a base has been repodted ' Tests per-

NHCSNH,

formed on warkers handling thiourea products showed
ready penetration through the skin, leading to destructive
changes in the thyroid glznds

ANTU has beer implicated!® as a causalive agent in oc-
cupational bladder tumars because of its content of beta
naphthylamine as an impurity in alpha naphthylamine from
which ANTU is made. At the TLV of 0.3 mg/m! il is be-
hieved that the amount of beta naphthylamine exposure
would pose no carcinogenic 7isk provided skin cordact 1
avorded. Other adverse effects of ANTU are believed to be
protected against by the recommended TLV and the STEL
of 0.9 mg/m?.
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ARSENIC AND COMPOUNDS
As
Soluble Compounds. as As

TLV, 0.2 mg/m?

Arsenic, an element with alomic number 33, atomic
weight 74.92, is n Group VA of the penodic table. The
mast common form of the element is a gray brittle crystal-
line solid with a specific gravity of 5.72, which subhmes at
613° C. 1t also exists in amorphous forms: black, specific
gravity of 4.7 and yellow, specific gravity ol 2.0, which 15
relatively volatile. Yellow arsenic is soluble in carbon disul-
fide: the other forms are insoluble in water or solvents, but
dissolved by oxidizing acids.

Elemental or metallic arseruc is employed as an alloying
agent tor heavy metals, in special solders, and as a doping
agent wn silicon and germanium solid state products.

In addition to arsenic compounds discussed separately
(As;O), AsHy and lead arsenate, q.v.) many others find
commaercial application. The arsenites are tmportant herbi-
cides, caleium and other arsenates are insecticides; sulfides
are pigments, radenticides and used in pyrotechnics; galli-
um arsenide is in semiconductors; arsenic teichloride, a lig-
uid with a boiling point of 130.5 €, is employed in chemi-
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cal synthesis; the gaseous tri- and pentafluorides
apparently have no important commercial uses. Many or-
ganic arsenic compounds, however, have been employed
in medicine, of as war gases.

. As with other metallic poisons, the toxicities, especially

¢ the acute toxicities, aof arsenic comsounds are refated (o
their solubnlity tn water, Thus most arsenates and arsenies
are acute poisons, while the sulfides are probably less toxic
in an acute sense, but may be equally hazardous, on pro-
longed exposure. Elemental arsenic is also less aculely toxic
than its oxides, except for the rare yellow arsenic which 1
tughly toxic, possibly similar to yellow phosphorus in some
ol 1ts properties.

Syslemic arsenic poisoning is rarely seen 1n industry,
and still more rarely 15 it severe in character. According 10
Hardy.!M it is hard to explain the difference between indus-
trial and nonindustrial arsenic poisoning, but such varia-
tion is recorded in all industrialized countries. The usual
effects an workers are local, on skin and mucous mem-
branes, etc. A hoarse voice is characteristic of an arsensc
worker, and a petforated nasal septum is a common result
of prolonged inhalation of white arsenic dust or fume, A
few documented cases of cirrhosis of the liver, however,
due 10 occupational exposure to arsenic, have been rec-
orded "

Although the epidemiologic evidence is hot complete,
arsenic is considered by some to be a carcinogen, certamnly
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of the skin, and perhaps of the bronchi.@¥ Cancers from
exposure ta arsenic have follawed: 1) the internal use of
Fowler's Solution, an aromatic solution of polassium arsen.
ite; 1 2} inhalation and skin contact with sheep-dust, a mix-
ture of sodium arsenite and sulfur;% 3) the combined inha.
tation of AszO; S0; and other particulates from the
smelting of ores containing arsenic (see documentation,
arsenic trioxide production). Experimental cancers in ani-
mals have not been produced from As; O, despite several
attemptst®® and the conclusion of Vailee et alt® was that
“it is improbable that arsenic (per se) plays asignificant role
in the generation of cancer.” The belief that other occupa-
tional factors are necessary for the development of cancer,
in addition to arsenic exposure, has been expressed by
others.®

A search of the world literature reveals no reports of
industrial or experimental exposures solely o arsenic com-
pounds which contain both environmental and toxicologi-
cal criteria from which a TLV can be unequivocally based.
Waltrous and McCaughey!' found concentrations of ar-
senic in a pharmaceutical plant averaging about .2 mg/m?,
with no definite evidence of intoxication. Pinto and McGill
studied a group of smelter employees and found an aver-
age urinary arsenic excretion of 0.8 mg/L0YW The chief
manifestation of toxic exposure was dermatitis, with perfo-
ration of the nasal septum, pharyngitis and conjunctivitis
noted fess frequently. A reasonable inte:pretation of the
urinary arsenic levels would indicate an average exposure
of about 0.2 mg/m? of arsenic in air. Since individual con-
centrations as high as 4 mg/L of urine were found, it is
probable that many workers were exposed at hegher con.
centrations.

In its critena document for inorgamic arsenic, NIOSH in
197309 recommended 005 mg As/m?! (as a4 TWA) as a
workplace_gir_standard. This was changed in 1975 to 0.002
mg/rat as a 15 minute ceiling.

The first limit was based primanly on reports of cancer
among workers exposed 1o arsenic, as well as non-occuoa-
unanal cancer resufting from arsermic medications. The only
pertinent environmental data cited not already noted con-
wst of an average cancentration af 0 96 mg/m! computed
from the paper by Perry et al' on an English sheep dip
factory study, and a study by Lee and Fraumenit' in 3
smelting plant. Concentrations of 1.47, 1.56 and 1.50 mg.-m!
were reported in “medium and high exposure areas” and
065, 0.17 and 0.002 mg/m) in “hght exposure areas’” In
bath plants an increased incidence of cancer was reported-
ly found.

The Commitlee is no. aware of anv published explana-
tion of the reasons for the reduction of the NIOQSH 1973
recommendation of a TWA of 0.05 mg/m’ as a standard, to
a ceiling of 0.002 mg/m*in 1975

MNorma) values of arsenic in unne, as recarded in the
Iterature, vary from 0.013 10 0.046 mg /LM to 013, to

0.25.7% The urinary excretion, in mg/liter, of elements that
are freely eliminated by this route, such as flucrine, mercu-
vy and arsenic, is at most 2.5 to 5 times the occupational
exposure in mg/cubic meter of airs'™ % is apparent that
biological monitoring for arsenic by urinalysis would be of
limited value in determining whether or not the NIOSH
recommended standard was being met or exceeded.

According to the 1977 compilation of occupational ex-
posure limits of the Internationat Labour Office, the fol-
lowing countries had adopted the previaus YLV of 05
mg/m): Australia, Finland, Japan, Holland, Switzerland and
Yugoslavia. Czechaslovakia, £ast Germany, Hungary and
Poland specified the USSR MAC of 0.3 mg/m3; Romania 0.2
and Sweden 0.05 mg/ms. Only three of 18 countries (West
Germany, Haly and Sweden) designated arsenic and com-
pounds as carcinogens, although Belgium and the Nether-
lands so characlerized arsenic trioxide,

it is possible that some arsenic compounds, the trichlo-
ride for example, might produce cenain toxic effects at
concentrations below 0.2 mg/m? of arsenic. Data to_sub-
stantiate this speculation are lacking. The contraryQrua-
tion, that some compaounds, or the metal itself, are cAdani-
cally less toxic than AsyO;, the form for which mostgyfor-
mation is available, seerms more prohable in the hght of
present knowledge. Therefore, a TLV of 0.2 mg As/m’ for
soluble compounds of arseni¢ is recommended.

O
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quired an B-hour exposure at about 6000 ppm (35° C) to kill
four of six rats. Signs of gross overexposure were varying
Jdegraes of ataxia, prosteation, and respiratary distress fol-
lowed by narcosis. Thase that survived appeared to recover
without significant signs of exposure.!

Shell Chemical Corporation!’! presénts the foflowing
observations in respect to sensory responses reported by
unconditioned personne! during or following 5.minute ex-
posures to the vapor:

Threshotd, odor 6 ppm
50% Threshold, eye irritation 50 ppm
50% Threshold, nose irritation S0 ppm

Mo incidents of illness caused by industrial handling of
EAK have been reported. Workers may complain of odor

and transient eye irritation when handled in poorly venti-
lated areas when the concentration exceeds 25 ppm, but
experience shows that transient respanses do not lead ta
significant systemic effects.

Accordingly, the TLV of 25 ppm is recommended as a
corifort level for unconditioned workers.(

References:
1. Industrial Hygiene Bulletin $C:57:59, Shell Chemicai Carpora-
tign, NY (March 1958},

2. Communication from Q.M. Banks, Ind. Hygienist, Shell Chemi-
cai Carporation, {May 20, 1965),

ETHYL BENZENE

Phenylethylene
CoHro

TLY, 100 ppm { = 435 mg/m?)
STEL, 125 ppm { == 545 mg/m3)}

£thyl benzene is a colorless, Hammable liguid with an
aromatic ador. it has a molecular weight of 10616, a specif.
ic gravity of 0.86258 at 25° C and a vapor pressure of 7.1
mm Hg at 20° C. The vapor density 15 3.7 times (hat of air.
“Saturated” air with the vapor at 26°C and 760 mm s
1.32%. 1t boils at 136.2°C and freezes at =9501°C. The
closed cup flash point is 63° F, autoignition lemperature s
810°F and is a fire risk™ Ethyl benzene is only slightly
soluble in water at 15°C (14 mg/100mL}, but s miscible
with alcohol and ether.

This compound s employed as a solvent and as an inter.
mediate in the production of styrene.

Ethyl benzene toxicity 1s characterized by its wrritancy to
the skin, and less markedly, to the mucous membranes,
Pepeated application of the liquid to the skin of rabhits
causes reddening and some exfoliation and bhsternng i
Qettelt® characierized ethyl benzene as the most severe
irritant of the benzene series.

On the eyes and nose, the vapos at 5000 ppm causes
intolerable irritation; at 2000 ppm, eye irritation and lacri-
mation are immediate and severe, and are accompanied by
moderate nasal irntation, decreasing somewhat in several
minutes; at 1000 ppm, irritation and tearing, but tolerance
develops rapidiy; and at 200 ppm, the vapar has a transient
irritant on human eyes.\"

Like benzene, its acute toxicity is tow; the dose fatal 10
guinea pigs in a few minutes was 10,000 ppmt and 5000
ppm dangerous to lite in 30 to 60 minutes; animals dying

CHCH;

from exposure had intente congestion and edema of the
lungs, and generalized visceral hyperemia. The narcotic
dose for amimals was 10,000 ppm, reached in 18 minutes,
preceded by vertigo, unsleadiness and ataxia.

Chronic inhalation exposure of guinea pigs, mankeys,
rabbits and rats at concentrations from 400 ppm to 2,200
ppm, seven to eighl hours/day, five days/week for as fong
as s1x months, produced no effects in all species except the
rat, which showed a shight increase wn the weights of the
kidneys and hvers, on the average, lor those exposed at 400
ppm for 186 days. The investigators conciuded that 400
ppm was the beginning ettect tevel for chronic i-halation
of the vapor

tL1s apparent that, as nu systemuc effects can be expect-
ed at levels producing distincily disagreeable skin and eve
irntation, the 1LV must be hased on the latter effects. Far
the prevention ol disagrecdble ritation, a TLV of 100 ppm
and a S$TEL of 125 ppm are recammended.

Other recommendations: Czechoslovakia {1976} 45
oam, Poland (1975) 25 ppm.
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METHYLENE CHLORIDE
CAS 75-09-2

Dichloromethane

CH,Cl, ,

TLY, 100 ppm ( 2= 360 mg/m?Y)
STEL, 500 ppm { = 1700 mg/m3)

Methylene chioride is a colorless, volatile liquid. Its mo-
lecular weight is 84.9; specific gravity 1.33 at 20°/4°C;
boiling point 40° C at 760 torr; and the melling point
-96.7° C. Because of its high vapor pressure (440 tarr at
25°C), substantial vapor concentrations e readily
achieved. It is not flammable by standard lests in air, but
will burn under extreme conditions. Completely miscible
with most organic solvents, methylene chioride is soluble
in water only 1% by weight.

Methylene chiaride is widely used in paint removers, 1s
a solvent for plastics, as a degreasing agent, in propeltant
mixtures for aerosol sprays, and as a blowing agent in
foams. The odor, altheugh distinctive, is not a good indica-
tion of exposure since concentrations of 100 ppm report-
ecly are not easily perceptible to most people. Above 300
ppm most persons detect the ador.

Liquid methylene chloride is painful and irritating f
splashed in the eyes or if confined on the skin by gloves,
clothing, or paint temover formulations. A burn can resul,
if it is not prompily removed from the eyes and skin. The
acute oral LDs for rats is about 2000 mg/kg.

According to Lehmann and Flury !V shght narcoss oc-
curs at 4000 to 6100 ppm in several species of animals. The
fatal concentration for seven hours’ exposure s about
15,000 ppm.1} Rats exposed 75 days (8 hours a day) at 1300
ppm showed slight liver changes which were not found at
50 days.t" Cats exposed four to eight days at 7200 ppm tor
four weeks were found to have kidney and liver changes
Heppel and associates found that daly seven-hour espo.
sures at 5000 ppm fot six months had no discernibie effect
on dogs and rabbits, and only reduction in tne rate al
growth of guinea pigs, At 10,000 ppm, four hours 3 day, for
seven and one-half weeks, dogs and guinea pigs, but not
monkeys, rabbits or 1ats developed liver injury,

High exposures produced tumors 1 ammals, but the in-
vestigators concluded CH,Cl; 1s not likely to be a carciro-
gen under reasonable use conditions. Neatly 2000 male and
female rats and hamsters were exposed by inhalation to 0,
500, 1500, or 3500 pp™ of methylene chlonde vapors six
hours/day, five days/week for up 10 two years.™ The hver
was the primary target organ in rats with shight exposure-
related effects in both sexes a1 500, 1500, or 3500 ppm. Liver
effects included increased hepatocellular vacuolization
{consistent wilh faity change) in botb sexes at 500, 1500, or
3500 ppm, increased multinucleated hepatocytes in the
central lobular region in females exposed 1o 500, 1500, or
3500 ppm and increased foci and areas of altered hepalo-
cytes in femaies exposed to 3500 ppm. Liver effects first
appeared after 12 months of exposure, progressed slightly
from 12 to 18 months, but were unchanged in severity
thereafter. There was no increase in hepatocellular carci-
nomas. A primaty target organ was not found in hamsters
of either sex. The only effects observed at ail levels were

primanily the result of decreased amount of amylowd (4 nat-
urally occurning genalric disease). The number of female
rats with a benign tumor did not increase in the exposed
versus the control animals, but the total number of benign
mammary lumors was increased at the 500, 1500, or 3500
ppm levels, The effact was observed to a lesser extent in
male rats, and was only apparent in the 1500 and 3500 ppm
groups. This eflect was not present in the hamsters of
either sex. There was ng increase in malignant mammary
lumors in any group exposed to methylene chloride. Male
rats exposed to 1500 or 3500 ppm appeared to have an in-
creased number of sarcomas (malignant meserchymat tu-
mors) in the ventral neck region in or around the salivary
glands. There were 1,0, 5, and 11 sarcomas in the 124 male
rats per group exposed to 0, 500, 1500, or 3500 ppm, re-
spectively. The increase at the high dose was statistically
significant. No increase was observed in these tumors in
the female rals or either sex of hamsters.

Methylene chlonde caused increased reversions in an
Ames in vitra mutagentic screen with Salmonella typhimu-
rim, bul activity was only slightly increased by addition of
rat liver homogenate. There was no increase in cytogenic
aberrations in the bone marrow cells of rals repeatedly ex-
posed for six months to 500, 1500, or 3500 ppm n thRie.
time study.ts LD

No teratogenic effects have been observed® in greg-
nant rats exposed to 4500 ppm during critical perio%ol
gestation. These results confirmed these found in a pTevi-
ous study!? carned out at 1250 ppm on pregnant rat§and
miLe.

The metaholistn of methylene chlaride to carbon mon-
owde and the subsequent production of carboxyhemoglo-
hin has been studied in animals and man. In the rat, metab.-
olism appears to be saturable with disproportinately les
carboxyhemoglotun formed and more unchanged methy.
lene chlonde expired as expasure increased 8

Moskowtiz and Shapirot reported four cases of poison-
ing with one latalily, apparently due to narcotic action
Colhen's reported two ¢ases of poisoring 1n paimters who
suffered from headache, giddiness, stupor, riabibdy,
numbness, and tungling in the limbs. Kuzelova and \la-
sah' noled complaints of heddache, fatigue, and irritdtion
ol the eyes and respiralory passages by workers exposed at
concentrabions up 10 5000 ppm. Neurasthenic dinorders
were tound 1n 30%, and digestive disturbances in 30% of
the persons exposed. Three acute poisonings, one invyh -
ing 10vs o) cansciousness, were recorded without senous
atter-effects. Generally, there has been complete recovery
it exposure 15 terminated before anesthelic death oceurs

Weisst 1 stated that a chemist after a year’s exposure
develaped toxic encephatosis with acoustical and optical
delusions and hallucinations. Concentations frequently ex-
ceeded 500 ppm; values of 660 pprn, 800 ppr, and near the
floor, 3600 ppm were noted.

Golubovski and Kamchatnoval!h found liver disease in
workers exposed to melhylene chlonde and methanol
which they attributed to the former, Exposure concentra-
tions were not reported.

In the early 1940's, methylene chloride was considered
the least toxi¢c of the chlorinated hydrocarbon sohents
when a safe industrial air iimit of 500 ppm was proposed by
Heppel et alth and later adopted by the TLY Commuitiec ay
protective engugh to prevent any significant narcotic et-
fects or liver injury. 26(81)
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Subsequently, Stewart et aA'¥ reported that significant
quantities of carbon monoxide and carboxyhemoglobin
(COHb) were produced in humans receiving single expo-
sures at 500-1000 ppm of methylene chloride. The COHb
concentrations reported by Stewart approximated thase
considered abjectionable if due to inhalation of carbon
monoxide. ;

More extensive examination of CO production from
methylene chloride was later reported by the same investi-
gators.'$ Human volunteers exposed (o methylene chlo-
ride at 1000 ppm for two hours (2000 ppm-hours, one-half
of the Ci permitted for an 8-hour exposure at 500 ppm)
resulted 1n COHb levels in excess of those permitted in
industry from exposure to CO alone.

This finding of the body's capacily to metabolize me-
thylene chioride 1o CO was confirmed by Ratney et af' in
a small group of workers exposed to 180 to 200 ppm methy-
lene chloride. Such daily, repeated exposures resulted in
equilibrium blood concentrations of COHb of 9% that de-
creased to half that value by next day’s stant of work, indi-
cating a possible secondary source of carbon monoxide
such as auto exhaust or smoking, The differential incre-
ment 1n percent COHb of 4,5% from a day’s exposure at 180
to 200 ppm of methylene chlaride is approximately the
same as that developed from a daily expasure to CO at ils
TV of 50 ppm.

Divincenzo!¥) found that humans exposed 1o 100 ppm
methytene chloride for 8 hours had a COHb value of 3.22%
+ 0.22%, whereas an 8-hour expasure at 150 ppm pro-
duced 5.39% = 0.06% leve! and an 8-hour exposure at 200
pom resulted in COHb levet of 6.8% = 0.65%.

In an extensive study several healthy adulls of both sex-
es were exposed from 2-10 times 1o methylene chlornde
vapor concentrations of 0, 50, 100, 250, or 500 ppm for pe-
riods of 2, 3, and 7.5 hours in a controlted environment
chamber. These studies were designed to stimulate the
type of exposure encountered i the indusinal setting and
consisted of both steady and fluctuating vapor concentra-
tions. Exposure resulted in a prompt elevation of COHb,
The etevdlion persisted fonger than COHb from CO alone
since melabolism of the absarbed methylene chionde con-
tinued after exposure ceased. This solvent-induced COHbL
is apparently added to the body burden of carbon monox-
ide dernved frar other sources.

This study corroborated previous single exposure stud-
ies in that no deleterious effects upon the health or perfor-
fmance of healthy adults could be delected when they
were repeatedly exposed to 250 ppm or less for 7.5 hours
per dav. five days per week (ar two weeks, ot in the case of
the male subjects, o 500 ppm on two consecutive days.i'i
Among the parameters studied were complete blood
count, clinical chemistry (SMA 12), EKG, serum triglycer-
ides, iMood pressure, subjective signs and symptoms, uring-
lysis (Combistix®) urinacy urobitinogen, neurological tesis,
EEG, visual evoked response, pulmonary function and cogi-
native, altertness, time estimation, coordination, anthme.
tic, and inspection tests.

The increase in COHb was related 10 the magnitude of
the vapor exposure, Both durdtion of exposure and vapor
congentration were factors. Seven and one-hatf hour expa.
sures 1o concentrations of 100 ppm far § days resulted 1n
CORL elavation of about 57 in nonsmokers. The odor was

mm)

not objectionable at 250 ppm and many subjects could not
detect « at 50 or 100 ppm.

A retrospective mortalily study™ of a methylene chlo-
ride exposed population in the manufacture of film
showed no solvent related increase in death due tg any
specific causes. Over 30% of the exposed population had
worked a minimum of 20 years by 1964, In addition to close
health follow-up of all methylene chioride exposed per-
sons {rom that time one, the long-term segment of the
papulation represented accupational exposures of aver 30
years ranging from 30-125 ppm time-weighted averages. Al-
leged effects on the heart are nol substantiated by this
study since circulatory disease deaths were significantly
less among exposed employees than expected for the gen-
eral state population and comparable to other employees
in the same location who werte nol exposed to methylene
chloride. There was no indication of solvent-related carci-
nogenicity.

Combined CO and the CH,Cl; exposures yield additive
mcreases in the COHb levels with rals. Appropriate equa-
tion for mixtures should be wsed 10 determine if the mixed
exposure to CH,Cly and CO is acccepatable.

A time-weighted average TLV of 100 ppm 15 recom-
mended for methylene chioride in the absence of occupa-
tional exposure to carthon monoxide. In view of the long
histary of use of methylene chloride without documenta-
uon of health related injuries using the TLV guidelines, a
W00 ppm eight-hour time-weigihted average exposure
should not pose a problem to this cecupationai wark (orce.

A STEL of 500 ppm is recommended since neither unde-
sirable CNS responses nor excessive carboxyhemoglobin
values are expected with such short-lerm exposures 1o me-
thylene chlonde.t® 2 Concurrent exposure to other
source of carbon monoxde or physical activity will require
asessment of the overal! exposure and adju: ment fgr the
cominned eftect for both the TWA and $TE..

Other recommendations: NIQSH (1976) 75 ppm; West
Germany (1979) and Elkins (1959) 200 ppm; ANSE (1969) S00
ppm; USSR (1970) 15 ppny, East Germany {1973}, Romania
(1975}, Yugoslavia (1971}, and Czechoslovakia (1976) 140
ppr, Sweden (19°4) 100 ppm,

References:

t. Llehmann, K.B., Fury, F: Toxicology & Hygiene of industnal
Sofvents, pp. 13118, Williams & Wilkins, Baltimare, MD
(1943},

2. van Qettingen, W.F: Halogenated Hydrocarbons, Toxiciy &
Potential ODangers. Pub. Heallh Service Pub. No. 414, pp. 35-41
(1955).

3, Svirbely, 4., Highman, 3.V., Alford, W.C,, von Oettingen, W.
F.: ) Ind Hyg. & Tox 29819 (1947).

4, Heppel, 1A, Neal, P.A, Perrin, T.L, Om, N.L, Porterfield, V.Y.:
thid, 26:8 (1944).

5. Daw Chemical USA: Methylene Chigride: A Two-Year inhd-
{ation Foxucity and Oncogenicity Study in Rats and Hamsters.
Unpublished report ol work done (or Diamond Shamrock
Carp.. Dow Chemical US.A, Imperial Chemical lndustries,
Lid. {UK}, Stautler Chemical Co., and Vulcan Materials Co. by
the Toxicology Research Laboratory, Dow Chemical US.A.,
Mudland, M) 48640 {December 31, 1980).

001566

001569



1‘

10,
"

2,

13.
14,

15,
16.
17.

Hardin, 8.0, Manton, .M. Absence of Dichioronethane
Teratogenicily with Inhalatian Exposure in Rats, Tox, & App.
Pharm. 52:22-28 (1960).

Schwetz, 8.A,, Leong, LK.1, Gehring, P.J.t The Effect of Mater-
nally Inhaled Trichtorgeihylene, Perchloroethylene, Meathyl
Chiorofarm, and Mathyleng Chloride on Embryonal and fetal
Development in Mice and Rals. 'hid. J2:84.96 (1475),
McKenna, M), Zempel, LA, Braun, W.H.; The Pharmacoki.
netics and Metabolism of Inhated Methyleng Chloride, thid.
+0.A10 (1979),

Maskowitz, S, Shapiro, H.: Arch. Ind, Hyg. & Oc¢cup. Med.
6:116 (1952).

Collier, H.: tancet 1.594 {1936).

Kuzelova, M., Viasak, R:: Pracovmi Lekarsivi 18:167 (1966);
abste. in Scientific Reports on industral Hygiene and Occu-
patranal Disedses in Czechasiovakia, p. 69 Prague (1966).
Weiss, G Zeniralblat: Arbeitsmed. u, Arbeitischutz 17,282
(1967},

Golubovshli, L.E,, Kamchatnova, V.P.: Hyg. & Sanitation 79145
USSR (1944).

Stewart, R.D., Fisher, T.N., Hosko, 11, Peterson, LK., Barelta,
£.D., Dodd, H.C.: Science 176:295 (1972).

Eldem: Arch. Env. Health 25:342 (1972).

Ratoey, RS, Wegman, D.H,, Elkins, H.8.: Ibrg 28.223 (1974).
DiVincenzo, G.F., Yanma, F.1., Astill, B.0.; Am. Ind. Hyg Assoc
1 33125 (1972),

.

22

s"w‘"; R.D, H'k'l C.L, '0’““' H-Vu lebﬂm. At'- 'ﬂ."ﬂﬂ,
JE, Wy, Az Methylene Chiloride: Dovelonment of 4 Biologic
Standard for the Industrial Worker by Breath Analyss, Rapon
No. NIOSH-MCOW-ENVM-MC-M-‘?. The Madical College of
Wisconsin, Milwaukee, Wi (1974),

Friedlander, 8.0., Hearne, ¥, Hali, .1 Epidemioiogic Investiga.
tion of Employaes Chronically Exposed 10 Methylgne Chlo-
ride. JOM 20.10 (October 1978},

Stewart, R.D,, Forter, H.W,, Hake, C.L,, Lebrun, A}, Petersan,
J.E: Human Responses to Canirolled Exposure or Melhyieng
Chloride Vapor. Report No. NIOSH-MCOW-ENVM-MC-?J-?,
The Medical College of Wisconsin, Milwaukee, Wi (Decem.
ber 1973).

Winneke, G.: 8ehgvarial Effects of Methylene Chlonge ang
Carbon Monoxide as Assessed by Sensory and Pevchomotar
Performance. Behavioral Toxicology — Early Detection of QOc-
cupational Harards, pp. 130-144, C, Xintaras, B.L. lohnson, |,
deGroot, £ds. HEW Pub. Na. NIOSH 74-128 (1974;

Hake, C.L,, Stewart, R.D,, Farster, HY,, Lebrun, AL, Peterson,
LE, Wu, A Results of Controlied Exposure of Human fo-
males 1o Vapor of Methylpne Chiaride. Report No. NIOSH.
MCOW-ENVM-MC-74-3, The Medical College of Wisconyin,
Milwaukee, WI (March 1974). (]
Gamborale, F, Annwall, B.A., Hultengren, M.; Exposgra 1o
Methylene Chiaride, Il — Psychological Funclions sm i
Work. £nv. Heglth 1.95-103 (1975},

nny)




APPENDIX IV

OPERATION AND FIELD MANUAL
FOR hNu PID AND FOXBORO OVA

0041571




FIELD INVESTIGATIONS OF
UNCONTROLLED HAZARDOUS WASTE SITES

FIT PROJECT o

FIT OPERATION AND FIELD MANUAL
hNu Systemg pr 101 Photoionization Detector
and

Century Systems (Foxboro) Model Qva-128
Organic Vapor Analyzer

tiarch, 1982

Approvad for Use

Roger X Grad,

National Efgaect Manager
/ /’ e
/,, e /
_._/ '.r"“[?ff

ﬁggert J King{ ! .
M for Training & Safaty

ecology and envmonment9 inc,

fnternationy) Spamhm in the Environrmentel Sciences

001572




. s B B . L e e v
cw a7 oL R B ‘ )

_ '

001573

ACKNOWLEDGEMENTS

This document was prepared by Ecolegy and Environment, Inc. for use
on the Field Investigation Team Project. E & E would lize to acknowledge
the contributions to this manual made by the following individuals in the

capacities noted:

= Mr. Paul Clay, E & E Assistant FIT Leader, Region 1, for prepara-~
tion of the bulk of this document,

= Mr. Lawrence Vanell, of Foxboro-Wilkes, for arranging to allow
E & E to veproduce portions of the OVA manufacturer's manual and

for providing the photaograph for Figure l-l.

- Mr. Geoffrey Hewitt, of hNu Systems, Inc., for arranging to allow
E & E to reproduce porticns of the hNu manual and for providing

the photographs for Figures 2-| and 2-3.

- Dr. Thomas Spittler, of the EPA New England Regional Laboratorv,
who has researched and originated many of the procedures described
in Sections & and 7, including the headspace analytical technique

and master standard preparation.

001573




SECTION 1:
1.1
1.2

1.3

1.4
1.5
1.6
SECTION 2:
2.1
2.2
2.3

2.4
2.5

TABLE OF CONTENTS

INT&ODUCTION TO THE ORGANIC VAPOR ANALYZER

PERSONNEL ., . ., , . . . v e e e,
THEORY OF OPERATION . . c e e e
1.2.1 General . , . e e e e e

1.2.2 Flame Ionization Detector (FID}

1.2.3 Survey Mode . . e e s e e
1.2.4 Gas Chromatographic (GC) Mode
OPERATION OF THE ov&a . , , . . P
1.3.1 Ceseription ., . . v e .
1.3.2 Specifications . e e e e
1.3.3. Controls . . . e e e e e
1.3.4 Charging with Hydrogen . .
1.3.5 Hydrogen Supply Considerations
1.3.6 Battery Charging , ., . e e
1.3.7 start-yp (Survey Mode) . .
1.3.8 Shut-dowm T

1.3.9 Gas Chromatographic Mode (GC Mode)

1.3.10 Maintenance , . e e e e
TROUBLESHOOTING f e e e e e W ...
SAFETY AND SHIPPING . | e e

CALIBRATION. , , e . . e

INTRODUCTION TO THE hNu PHOTO-IONIZER

PERSONNEL , . R T
THEORY OF OPERATION I T
INSTRUMENT OPERATION T v e e e
2.3.1 Specifications . . . ¢« s e
2.3.2 Description , ., . , . e
2.3.3 Conérols Y e e e e e e .
2.3.4 Battery Charging . ., ., .,
2.3.5 Operation . C e e e e e e
INSTRUMENT SPay . Pe b e w s e ..
TONIZATION POTENTIALS . . " e e e

111

1-10
1-11
1-11
1-12
1-14
1-14
1-17
1-20
1-21
1-21

2=2
2-2
2«5
2-5
-6

001274




TABLE OF CONTENTS (CONT 'D)

2 * 6 CALIBRATION . - - - - - - . L] - . L - -

2.7 DATA . .. .. ..
2.8 MAINTENANCE . . ., . . ,

2.8.1 Cleaning UV Light Source Window

L

*

M

2.8.2 "Fogging" of UV Light Souree
2.9 TROUBLESHOOTING . . . . « e
2.10 SAFETY aAND SHIPPING , . . . .

SECTION 3:

GENERAL FIELD APPLICATIONS
3.1 AMBIENT AIR CHARACTERIZATION

.

. ¢ .

Window

+ s .

& ¢ e @

4« & & 4

‘c-o.-o--

3.1.1 0OVA Use for Ambient Air Characterization

3.1.2 Use of the hNu for Ambient Afr Characterization
3.2 IDENTIFICATION OF POTENTIAL

3.2.1 Containers
3.2.2 Sodl .
3.2.3 Air
3.2.4 Wacer
3.3 RESPIRATORY PROTECTION
SECTION 4: GAS CHROMATOGRAPHY .
4.1 GENERAL .
4.2 ACCESSORIES c e e e .,
4.3 QUALITATIVE ANALYSIS .
4.4 QUANTITATIVE ANALYSIS .
4.5 COLLMN SELECTION . . .
4.6 SYRINGE TECHNIQUES .
4.6.1 Injection Method
4.6.2 Syringe Cleaning
4.7 RETENTION TIMES
4.8 FLOW RATE AND TEMPERATY
SECTION 5:
5.1 INTRODUCTION
3.2 MONITCRING

4 e e s

L " TP

5.2.1 Hydrogeologic Investigations

LY

+

.

SAMPLING POINTS

.

L ™

.

Procedure

RE

5.2,2 Remedial Response

5.3 FIELD ANALYSIS

iv

L A

SPECIAL APPLICATIONS OF THE ova

®

a--uno-.ooh.

L T

.l.t.c..ct

*

+

-

*

.

. a

LI T T

L]

-

.

2-6
2-7
2-7
2-7

2-10
2-10
3-1
3-1
3-1
3-6
3-8
3-8
3-9
3-9
3-9
3-10
4-1
4=1
4-1
4-1
4=3

4-6
3-1
5-1
3-1
5-1
5-2
5-3

001575




L -_— "

-

—

SECTION 6:

TABLE OF CONTENTS (CONT'D)

SAMPLE SCREENING ., . . . . . « &

6.1 INTRODUCTION . . . . . « « ¢ « &= =«
6.2 WATER SAMPLES . . . . . « « « - .
6.2.1 Total Volatile Screening .
6.2.2 GC Screening . . . . . . .
6.2.3 Compound Identification . .
6.2.4 Quantitiatiom . . . . . .
6.3 SOIL SAMPLES . « « « « « « .
6.3.1 Collection of Soil Samples
6.3.2 Preparation for Analysis .
6.4 AIR SAaMPLES . . « . + « ¢« « + « &
6.4.1 Alr Sample Collection . . .
6.4.2 Alr Sample Analysis . . . .
6.5 SAMPLE SCREENING WITH THE hNu ., ,

SECTION 7:

PREPARATION OF STANDARDS . . . .

7.1 INTRODUCTION . . . . . . « « « 4+ &
7.2 MASTER STANDARD KITS . . . . . . .
7.3 COMPOSITION OF MASTER STANDARDS . .
7.4 USE OF MASTER STANDARDS . . . . .

7.4.1 AQualitative Standards . . .

7.4.2 Preparation of Quantitacive
(Solubility of Cowpound Knowmn). . . . . . . .

7.4.3

{Solubility Uaknownt) . . .

7.4.4 Preparation of Quantitative

SECTION 8:

Standards for Air Sample analysis . .

L N L T

. =

Standards

REPORTING QF DATA . . . . . . . .
8.1 INTRODUCTION « s e s e 4 s e e e e e
8.2 RECORDING AND STORAGE OF DATA . . . . . . “ e e e s
8.3 REPORTING OF DATA . . . « + + « .
8.4 QUALITY ASSUKANCE . . . . « « « .

8.4.1 <Chromatograms of Standards

8.4,2 Quality Assurance Samples .

SECTION 9:
APPENDIX A:
APPENDIX B:

RESOQURCE LIST . . + « « v & «
OVA TROUBLESHOOTING GUIDE . . .

*

COPY OF EXEMPTION LETTER FOR CARRYING

FILLED OVA ON PASSENGER AIRCRAFT

+ & @

Preparation of Quantitative Standards

L T R T

HYDROGEN-

6-1
6-1
6-1
6-2

6-3
6-8
6-8
6~-8
6-8
6-10
6-10
6-11
6~11
7-1
7-1
7-1
7-3
7-3
7-3

7-8
8-1
§-1
§-1
8-2

§-5
8-5
9-1
A-1

001576

001576



APPENDIX C:
APPENDIX D:

APPENDIX E:
APPENDIX F:
AFPENDIX G:

TABLE OF CONTENTS (CONT'D)

IONIZATION POTENTIALS OF SELECTED MOLECULES .

RELATIVE SENSITIVITIES FOR VARIOUS GASES

(10.2 eV Lamp) . . . . . C s e e e
hNu TROUBLESHOOTING GUIDE . . . . . .

SELECTED RETENTION TIMES ., ..., . .« .
GLOSSARY OF TERMS . C e e e e e e,
vi

.

c-1

D-1
E-1
F-1
G-1

001577

001577




1-1
1-2

2-2
2-3
3-1

6-1
6-2
7-1
7-2

7=4
8-1
8-2

LIST OF FIGURES

Model ova-
Schematic Flow Diagrams
hNu Portable Photo-ionizer,

128 Organic Vapor Analyzer .
~ Survey Mode and GC Mode
Model PI 101 , .
hNu Control Pane} Schematic L
& Assembly
Non~methane Organics (A)
s, Hulticomponen: At

Compenent Parts of the hNu Prob
Determination of Methane vs.

and Determination of Single v mosphereg
Typical Sample Chromacogram
Peakoﬂeight Analysig

Master Standards . . T

L L I T,

Preparation of a Taluene Vapor
Data to be Recorded on Strip Chart

Storage of Data

1-7
1-13

i=4
2-9

3-3
67
6=9
=4
7-6
7-7
7-9
8-3
8-4

0D01578



1-1
4=1
42
7-1
C-1

C-10

C-11
C-12
c-13

LIST OF TABLES

Respense of the OVA to Several Common Qrganic Compounds .,

Accessories Needed for GG Analysis . . ., ., ., . -
Approximate Polarity of Several Classes of Compounds
FIT Master Standards . . . Ce e e e e e .

Ionization Potentialg (IP) of Some Atoms and
Simpleﬂolecules.-o..-..-.........

Ionization Potentials (IP) of Some Paraffins
and Cycloparaffins . ., ., , , C e e e e .,

Ionization Potentials {IP) of Some Alkyl Halideg , .

Ionization Potentials (IP) of Aliphatic Alcohol,
Ether, Thiol, and Sulfides . . . . e e e .,

Ionization Potentials {IP} of Some Aliphatic
Aldehydes and Ketones . . Sl e e e e e e

Ionization Potentials (IP} of Some Aliphatic Acids

and Esters . . , . , ., . L
Ionization Potentials (IP) of Some Aliphacic
Amines and Amides ., ., , . ot e e e e e e e

Ionizatien Potentials (IP) of Other Aliphatic
Molecule with N Atom . . . e e e e ..

Ionization Potentials (IP} of Some Olefins,
Cyclo-olefing, Polenes, Acetylenes . . . ., . , . .

Ionization Potentials (IP) of Some Derivatives
OE Olefins * * L] - L] 1] - - - - - - L] L} L] L] -

Ionization Potentials (IP) of Some Heterocyclic Molecules
Ionization Potentials (IP) of Seme Aromatic Compounds
Ionization Potentials of Some Miscellaneous Melecules

. .

.

.

-

.

1-3
=2
4=t
7-2

Cc-10

C-11

C-12
Cc-13
C-14
C-17

0015789




. . . L "

001580



‘m
al =

SECTION 1
INTRODUCTION TO THE ORGANIC VAPOR ANALYZER

1.1 PERSONNEL

The following discussion is intended for personnel having prior ex~-
perience with gas chromatography and specifically trained in the use of
the Century Systems (Foxboro) Model OVA-128 Organic Vapor Analyzer (here-
after referved to as "OVA"). It is Field Investigstion Team (FIT) Pro-
ject policy that personnel not trained in the use of the OVA will not be
permitted to operate the equipment. (See FIT Projece Communique, Field
Operations No. !, 22 January 1982, for 4 listing of currently certified
Ecology and Environment (E & E) personnel.)

1.2 THEORY OF OPERATION
1.2.1 General

The OVA is designed to detect, Measure, characterize, and identify
organic gases and Vapors found in the ambient air. Its application is
broad, since it has 4 chemically resistant sampling svstem and it can be
calibrated to quantitatively respond to m;ny different organic compounds.
It is extremely sensitive, and in the “survey mode" it provides an accyr-
ate indication of organie gas and vapor concentrationg in three ranges:
0 to 10 ppm, O te 100 pp®, and 0 to 1000 ppm. While designed as a lighe=
weight, portable instrument, it can be readily adapted to remote monitoe=~
ing applications. Ia addition, the gva ¢an function as a gas chronato~
graph ("GC mode") and can thus be used to characterize and identifv o~
gaanic material,

1.2.2 Flame Ionization Detector (FID)

The OVA uses the principle of hydrogen flame jonization for the de~
tection and measurement of organic compounds. The FID gystenm consists of
a diffusion flame of pure bhydrogen and air which is free of joas and
therefore oa-conducting. When a sample of organic material is iqero-
duced into the flame, ions are formed, ¢susing the flame to become con-
ductive. The flame's conductivity is related to many factors, including
the number of carben atoms present and thae efficiency of combustion, and

-
=5
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is proportional to the number of positively charged carbon atows gener=

ated during combustion. This conductivity is measured by collecting the
positively chargedrions on & negative electrode. As the ions are col-
lected, a current is genaerated and measured with a linear electrometer
preamplifier. The output of the preamplifier is amplified and applied to
a meter or an external recorder, which gives a visual indication of the
total conceatration of hydrocarbon ipecies.

In a typical laboratory FID, the sample is entirely mixed with hy-
drogen prior to introduction to the burner. This premixing does not
oceur in the OVA, but rather the sample and combustion air are introduced
into the burner through a porous bronze filter which disperses the aaﬁple
and combustion air around the hydrogea flame. This method of sample in~
troduction modifies the typical ion formation pracess, and as a result,
the OVA responds differencly than a laboratory FID. One hypothesis is
that the size of the reaction envelope and the energy available from the
hydrogen are altered, allowing less contact titme and reducing the number
of ions formed. In a laboratory FID, for example, propane (C4Hg)
would have a response three times that of methane (cH,). 1In the OVA,
however, propane has a response approximately two-thirds that of methane.
In general, the OVA has a response for nearly all common hydrocarbons of
betwean 50% and 250% of the response of methane. The response of the OVA
to all classes of organic molecules is reproducible. For routine opera=~
tion, the OVA is calibrated to methane (CH,). 1able 1-l lists the re-
sponses to several common organic compounds. The OVA has negligible re-
sponges to carbon monoxide, carbon dioxide, nitvogen, helium, etc., as
well as any molecule which, due to its structure, does not produce ions

in the detectov flame.

1.2.3 Survey Mode

Ia the survey mode, the OVA is a total hydrocarbon analyzer and
sonitors the total amount of ambient organic gases and vapors. It pro=
vides a continuous, direct readout of their concentratioas expressed as
methane equivalent or as the aequivalent concentration of any organic com-
pound used to calibrate the instvument (FLT Project OVA's are calibrated
to methane). A continuous sample is drawn into the instrument through
the probe and sample loop and is transmitted to the detector chamber by
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TABLE 1-1

RESPONSE OF THE OVA 10 SEVERAL COMMON ORGANIC COMPOUNDS

it

Relative Response

Compound CH, = |00
Hvdrocarbons
Methane 100 (reference)
Propane 64
N-butane 61
N-pentane 100
Ethylene 85
Acetylene 200
Benzene 150
Toluene 120
Ethane 30
Ketones
Acetone 60
Methyl ethyl ketone 89
Methyl iscbutyl ketone [Rely]
Alcohols
Methyl alcohol 15
Ethv]l alcohol 25
Isopropyl alcohol 65
Halogen Compounds
Carban tetrachloride 10
Chloroform 65
Trichloroethylene 70
Vinyl chloride 35
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means of an internal pumping system. The output of the detector is ingi~-
cated on the meter display, which is aa integral part of the Probe/Read~-
out Assembly., The scale of the meter reads directly in parcs of organic
contaninant per million parts of air (ppm), modified by the range switch
on the instrument body,

Note that in the absence of a suitable analytical standard, the con-

centrations of total hydrocarbons are expressed as ppm CH, equivalent,

1.2.4 Gas Chromatograph (GC) Mode
In the GC mode, the OVA functions as a completely portable, self-

coatained gas chromatograph for gas or vapor samples only. With the
judicious use of qualitative standards and the proper selection of col-
umns, individual organic compounds can be identified. Plots of the re-
tention time of various organic compounds versus physical proberties such
as carbon number, boiling poia, etc., can be used to identify classes of
organic compounds,

A sample can be introduced into the OVA either via the 250-micro-
liter (ul) sample or the injection port. When the OVA is operating in

the survey mode, the sample igs continuously flowing through the gample

loop. By depressing the "iaject" button, the sample loop is immediately
connected to the column, causing a 250 ul aliquot of the sample to be
injected inco the column, The OVA also has an ambient temperature injec-
tion port and septum., A gasstight syringe is used to inject a sample
directly into the column through the length of the injection port. 1In-
jections of greater tham 150 to 200 ul have been fouad to extinguish the
flame (further guidance on injection size is presented in Section 6.2),

The column consists of &n ipert tubing packed with a material which
physically interacts with organic compounds. Since che packing material
has a different affini;y for each individual compound, the time it takes
each compound to pass through the length of the column (the reteation
cime) will be different. The retention time is dependent upon several
physical parametecs of the column: temperature, langth of column, tvpe
of packing, and flow vate of carrier gas.

By comparing the retention time of an unknown compound to that of
knoun compounds, the unknown mav be idenzified. It is important to note
that a single retention time match does not constitute a positive identi-
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N\ fication. The American Society for Testing Materials (ASTM) requires
' that the retention time of an unknown be established on three separate
columns (high-, ‘incermediate-, and low-polarity) before a positive iden-

tification can be made. Even after thig stringent idencification, the

data may not hold in a court of law, However, 4 qualified chemist can be

reasonably certain in most instances that with 4 good retention tipe

macch, an identification has been made. The expertise of the cheamist

waking the zssigament is the factor at work., For a positive identifice-

tion of & chemical compound, a gas chromacographylmass spectrometry

(GC/4S) identification is required. This constraint by no means reduces

the usefulness of the OVA in the FIT Program, as demonstrated in the re-
maining sections.

1.3 OQPERATION OF THE OvA

1.3.1 Description

The basic instrument cons’3ts of three assemblies: thae Probe/Rezd-

001585
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B l out Assembly, the Side Pack Assembly, and the Strip Chart Recorder. The
- output meter and alarm level adjustments gre incorporated in the Probe/
B . ) Readout Atsembly, which is operated with one hangd, The Side Pack Assem-
: bly contains the remaining operating controls and indicators, the elec-
' tronic circuitry, detector chamber, hydrogen fyel supply and electrical
l pover supply. A battery test feature allows charge condition to be read
[ on the meter. Hydrogen flame-out ia signified by an audible alarm plus a

visual indication on the meter. The instrument contains a frequency
modulated detection alarm which can be Present to sound at a desiced con=
centration level, The instrument is designed for one~person, one-hand
operation, and the antire unit weighs less than 12 pounds, including fuel
supply and battery. an earphone is provided for “operator only" monicor-
ing, and a carrying case is provided for the transportation and storage
of the instrument.

During use, the Side Pack Assembly can either be slung over the
operator's shoulder or carried a3 a back pack. The Side Pack As:embly ig
housed in a high-impact plastic case and weighs less than 10 pounds. The
Probe/Readout Assembly can be detached from the Side Pack Assembly and ®
broken down for transportation and storage. The Strip Chart Recordar iy

used for operation in the GC made.
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The length of the telescoping probe is adjustable over a wide range
te suit the individual user. A knurled locking nut is used to lock the
probe at the desired length. The probe is attached to the Readout Assen-
bly using a knurled locking aut. For measurements in closed areas, the
probe is replaced with a closed area sampler, which is supplied as a
standard accessory.

The primary filter is made of porous stainless steel and is located
behind the sample inlet connector. I addition, replacesble porous metal

filters are installed in the closed area samplers and the tubylar sam-~
pler.

1.3.2 Specifications

Following are the specifications for the Century Systems (Foxboro)
Model OVA-128:

o Sensitivity: 0.1 ppn (methane) (for survey sode yse)

¢ Response time: Less than 2 seconds

0 Readout: 0 to 10 ppm, 0 to 100 ppa, 0 to 1000 ppm, 250° linear
dcaled meter; external monitor connector

o Sample flow rate: WNominally 2 units

o Fuel supply: 75 cubic centimeter tank of pure (99.999%) hydrogen
at maximum pressure of 2300 psig, refillable while in case.

o Primary electrical powver: Rechargeabie and replaceable battery
pack at 12 vBC,

o Service life: 8 hours minimum operating time with hydrogen sup~
ply and battery power.

1.3.3 Controls (Refer to Figure 1-1)
Side Pack Assembly

Following is a description of the operation of the controls on the
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Side Pack Assembly:

INSTR/BATT Test Switch: Three-position toggle switech turns on

all instrument electrical power except the pump and alarm power
and also permits display of the battery charge condition on the

readout meter.

PUMP (ON-OFF) Switch: Toggle switch turns on power to the inter=-

nal pump and gudio alarms.

IGNITER Switch: Momentary push-button switch connects power to

the igniter ¢oil in the detector chamber and simultaneously dis-
connects power to the pump.

CALIBRATE Switch (Range Selector): Three~position toggle switch
selects the desired Tange: X1 (0 to 10 ppm), X0 (0 to 100 ppm),
or X100 (0 to 1000 ppm).

CALIBRATE ADJUST (Zero) Kaeb: Potentiometer is used to “zero"

the instrument,

GAS SELECT Knob (Span Control): Ten-turn dial=readout potentio-

meter sets the gain of the instrument, commonly referred te ag
span control,

RECORDER CONNEGTOR: Amphenol connector ig used to c¢onnect the

instrument to an external monitor with the following pin conpec-

tions:

Pin E - Plus 12 vpC
Pin H - Ground
Pin B - Signal 0«5 vpc

RECHARGER CONNECTOR: BNC connector is used to connect the bat-
tery pack to the battery recharger assembly.

1-8
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Hy TANK VALVE: Valve is used to supply or close off the fuel

supply from the hydrogen tank.

Hy TANK PRESSURE Indicator: High pressure gauge measures the

pressure in the hydrogen fuel tank. The pressure is an indica=

tion of fuel supply.

Hy SUPPLY VALVE: Valve is used to supply or close off the hy-

drogen fuel to the detector chamber.

Hy SUPPLY PRESSURE Indicator: Low pressure gauge is used to

monitor the hydrogen pressure at the capillary restrictor.

SAMPLE FLOW RATE Indicator: Indicator is used to monitor the

sample flow rate.

REFILL CONNECTION: Quarter~inch AN fitting i¢ used to connect

the hydrogen refill hose to the instrument.

REFILL VALVE: Valve is used to open one end of the inatrument

fuel tanx for refilling with hydrogen,

EARPHONE JACK: Jack is used to comnect the earphone; the speaker

i1s turned off when the jack is connected,

VOLUME Knob: ©Potentiometer ajjusts the volume of the internal

speaker and earphone.

READOUT and SAMPLE CONNECTORS: Used to coanect the sample hose
and umbilical cord from the Probe/Readout Assembly to the Side
Pack Assembly.

SAMPLE INJECT VALVE: When this valve is depressed, a 250 ul ali=~

quot of the sample stream is injected on-column.

BACKFLUSH VALVE: Reverses the flow of carrier gas (H;) through

the column while maintaining carrier gas Elow to the detector.

D0158¢
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Probe/Readout Assembly

The controls on the Probe/Readout Assemby are:

]

METER: 250° linear scaled meter displays the output signal level

in ppa.

ALARM lEVEL ADJUST Knob: Potentiowmeter (located on the back of

the Readout Assembly) is used to set the concentration level at

which the gudible alarm is actuated,

1.3.4 Charging with Hydrogen

A high-grade dry hydrogen (99.999Z) intended for use in gas ¢hroma-

tography is required. The maximum hydrogen pressure the instrumeat can

handle is 2300 pesig. The following procedure is used to fill the instru-

ment wit

(1)

()

(3)

(&)

(5)

(6)

*(7)

*(8)

*(9})

h hydrogen:
Connect fill hose to REFILL CONNECTION on Side Pack Assembly.
Open H; supply bottle valve alightly,
Open REFILL VALVE and Hy TANK VALVE on instrument panel.
Place FILL/BLEED VALVE on fill hose in FILL position (Pressure
gauge reading on instrument panel will be ecqual to Ha supply

bottle pressure reading).

Shut REFILL VALVE, FILL/BLEED VALVE and Hy supply bottle

valve,

Turnn FILL/BLEED VALVE on fill hose to BLEED position. Allow

fill hose to bleed to atmospheric pressure.
Turn FILL/BLEED VALVE to FILL position.
Turn FILL/BLEED VALVE to BLEED position,

Turn FILL/BLEED VALVE to OFF position.

i-10
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(10) €lose Hy TANK VALVE

The steps marked by an asterisk (%) together allow the bleeding of
hydrogen under high pressure from the connection fitcings into the hose
assembly and the bleeding of hydrogen in the fill hose to atmospherie
pressure.

With the Hy TANK VALVE and the Hy SUPPLY VALVE closed, a small
amount of hydrogen at high pressure will be present in the regulators and
plumbing. As a leak check, observe the H, TANK PRESSURE indicator with
the Hy TANK VALVE open while the remainder of the system is shut down.
Lf the pressure decreases rapidly (greater than 350 psig/hr), there is a
significant leak in the hydrogen supply system.

1.3.5 Hydrogen Supply Considerations

Regional personnel should request that the Regional Administrative
Manager (RAM) check the office space lease specifications to determine if
the storage of a compresged cylinder of hydrogen is permitted on the of-
fice premises. The most readily obtainable hydrogen supply is a cylinder
containing approximately 250 cubic feet of hydrogen at 2200 psi. 4 cyl-
inder of this size will supply one OVA for over a year.

If available, 2 gmaller ¢ylinder of hydrogen should be obtained,
since it is easier to transpor: to field locations. A FIT Communique
will be issued on procedures for transporting hydrogen in the FIT van.
If a supply cylinder is unavailable at a field operation, local hospitals

or laboratories may be contacted asg a possible source.

1.3.6 Batterv Charging

Plug the charger BNC connector into the mating connector on the OVA
Side Pack Asgembly. Plug the battery charger into a 115 VAC outlet and
turn the battery charger switch ON. The light above the switch button
will light. The condition of the battery is indicated by the meter on
the charger. When the instrumeant ig fully charged, the needle will line
up with the "charged" marker. Approximately one hour of charging time is
required for each hour of operaton. Since the charger can be left on in-
definitely without damaging the batteries, the instrument can be operated
from a 120 VAC power source. FIT OVA's will always be left on charge.
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£.3.7 Start-up (Survey Mode)

The foilowing is the procedure for using the OVA in the survey mode

as a portable total hydrocarbon analyzer. Figure 1-2 (D) presents a

schematic flow diagram for operation in the suzvey mode. See Section

1.3.9 for operating the unit in the GC mode,

(1)

(2)

(3

(4)

(5}

(6)

(7)

(8)

(9)

Asgemble the instrument by connecting the Probe/Readout connec-
tors (electrical and Swagelock®) cto the Side Pack Assembly.
Connect the appropriate probe to the Probe/Readout Assembly.
Turn the PUMP switch ON and leak-check the Elow system by plug-
ging the end of the probe momeatarily. The SAMPLE FLOW RATE
indicator should drop to zero. Turn PUMP switch OFF.

Move INSTR switch ON and allow 5 wminutes for warmup.

Turn PUMP switch ON and verify that the battery is charged.

Check SAMPLE FLOW RATE indicator for proper flow.

Set CALIBRATE switch to XI0; use CALIBRATE kaob and set meter
to read Q.

Place BACKFLUSH and INJECT valves in UP position,

Open Hy TANK VALVE and H,; SUPPLY VALVE.

Depress IGNITER button, If unit is in proper working order,
the FID will ignite in 1 to 6 seconds. Do not depress the but-

ton longer than 6 seconds. If the instrument does not light,

allow the unit to run for several minutes and repeat igaition.

NOTE: It is especially important that the INJECT VALVE be in the UP po-

sition. When this valve is in the DOWN pogition, ambient air is

directed through the activated charcoal filter before going to the

detector. Consequently, many volatile contaminants would be

1-12
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ngerubbed out,” and the OVA would indicate background levels unless

methane was the prirary contaminant.

i -3-8 Shut-down
Following is the shut-down procedure:

(1) Close H; SUPPLY VALVE and H; TANK VALVE (Don't overtighten
valves).

(2) Turn INSTR switch OFF.

(3) Wait 10 seconds and turn PUMP switch OFF.

1.3.9 Gas Chromatographic Mede (GC Mode)

In the GC mode, the OVA functions as a gas chromatograph. Gas chego-
matography is an art, and in general, there are no rigid procedures for
all applications. The amount of information obtained from the gas chro-
matograph is directly proportional to the experience of the operator.
The following discussion surmarizes the basic operating procedures for
the OVA's GC mode. Specific procedures for GC mode operation in the FIT

Project are covered in Sections &4 through 8.
Operatiocn

The unit will func¢tiou as a gas chromatograph after the following
steps are taken:

(1) Counnect the Strip Chart Recorder to the Side Pack Assembly.

(2) Connect the appropriate column to the instrument (see Sectien
5.5, "Column Selection").

(3) Follow Steps 1 through 8 in Section 1.3.7.

(4) Leak-check the column connections using an appropriate sclu-

tion.
(5) Perform Steps 9 and 10 in Section 1.3.7.

(6) Zero the Strip Chart Recorder on the appropriate range (HI or
LOW; X1, X10, or X100).

1-14
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Sample Injection

There are two basic methods of presenting a sample to the gas chro-
matograph for analysis: via the SAMPLE INJECT VALVE or via a gas-tight
syringe.

SAMPLE INJECT VALVE. This valve allows a 250 ul aliquot of the sam-

ple flowing to the detector to be introduced to the column. Once the

sample is injected, the GC analysis is automatic.

(1) Simultaneously turn on the Strip Chart Recorder and depress the
SAMPLE INJECT VALVE with 2 fast, positive motion,

(2) If the FID flame goes out (as indicated by a sharp drop in the

conceatration level), re-ignite the flame immediately.

(3) A negative air peak and positive compound peaks will be indi-
cated on the Strip Chart Recorder. Adjust the CALIBRATE switch
on the Side Pack Assembly and the HI-LO switch on the Strip

Chart Recorder to keep the peaks on-scale.

After the final peak of interest, it is necessary to activate the
BACKFLUSH VALVE, which reverses the flow of carrier gas (H) through
the column while maintaining flow to the detector. This process should
be allowed to occur for 1.5 times the length of the chromatogram in order
to “"purge” the column prior to making subsequent injections. Following
the backflush, return the INJECT VALVE to the YP position. (Figure
1-2(C) illustrates flow directions in the GC mode.)

Gas-Tight Syringe. Using a gas-tight syringe, a premeasured amount

of sample can be injected directly on column. Good syringe technique is

very important for sample introduction via a gas-tight syrinmge.

(1) Leak-check the gas~tight syringe by inserting the needle inte
an old septum and depressing the plunger. There should be a

pressure buildup.
(2) Check for flow in the syringe by placing the neadle tip into a
small smount of de-ionized water and depressing the plunger. A

flow of bubbles should e observed.
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{3) Collect the sppropriate amount of sample in the syringe.

(4) Place the BACKFLUSH VALVE and the INJECT VALVE in the UP posi-
tion. (For syringe injections, the BACKFLUSH VALVE must be in

the UP position in order to run a chromatogrzm.)

(5) 1Inject the sample through the injection port and septum with a
smooth, swift motion. Simultaneously start che Strip Chart Re-

corder.

(6) Lf the FID flame goes out as indicated by a sharp drop in the
concentration level (meter needle falls below zero), re-ignite
the flame immediately. 1f the flame cannot be cte~ignited,
backflush the column for several minutes. Re-ignite the flame

and make 2 new injection,

{7) A negative air peak and positive compound peaks will be indi-
cated on the Strip Chart Recorder. Adjust the CALIBRATE switch
on the Side Pack Assembly and the HI-LO switch on the Strip

Chart Recorder to keep the peaks on-scale.

B.ank Injections

Prior to the use of the OVA in the GC mode, a baseline condition
wust be established., Normally, a "blank" injection is performed, and the
baseline is recorded. Note that if a chromatogram is to be introduced
into a court of law as evidence, the blank injection is performed immedi-
ately prior to the sample injection, The blank is recorded and becomes a
permanent part of the sample chromatogram.

There are several considerations in recording the blank. A blank is
normally considered to be a sample of background or ambient air. Typ-
ical survey mode background measurements are around the 4 ppm level, For
water sample analysis, a blank would be an injection of air taken from
the headspace of a vial partially filled with distilled or organic-free
water. The judgement of the analyst is the final criterion for what ton~-
stitutes a2 blank injection, taking into account the nature of the sample

and the final use of the data obtained from the chroamatogram.
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1.3.10 Hainteaance

This gsection describes the routine maintenance tasks which can and
should be carried out by the operator assigned to an OVA. As a minimum,
routine maintenance should address the following elements of GVA care:
proper charging of the battery pack, avoidance of restrictions in the air
sampling line, checking for leaks in the air sampling line, and checking

for leaks in the hydrogen supply system.

Charging of Battery Pack

The battery pack will be hooked up to the charging unit whenever the
OVA is not in use. The charger can be left on indefinitely without dam-
aging the battaries. 1If the batteries are not properly charged and the
instrusent is used continually, or a power switch is inadvertently tafe
on, permanent damage to the battary pack may result. Approximately one
hour of charging time i{s requived for each hour of operation., Use of the
Strip Chart Recorder reduces significantly the operating time which can
be expected with a full charge.

Avoidance of Restrictions in Air SamplinTLige

There are several points in the air gampling line of the OVA whare
filcers have been placed to keep particulates from entering the instru-
ment. In addition, there are two other filters within the instrument
which may become blocked and restrict flow rate. The filters should be
cleaned wvhenever the OVA has baen operated for a period of tiwme under
dusty conditions and should be checked and cleaned whenaver the SAMPLE
FLOW RATE indicator on the instrument shows a decreased flow rata. The
locations and cleaning procedures for these filters are summarized balow
(Refer to Figure 1-1 and Century Systems Operator‘’s Manual for loca-
tiong):

Primary Filter. This filter is located behind the sample inlet con=
nector (Fitting Assembly) on the Side Pack Assembly and is removed for

cleaning by using a3 thinwwalled socket to unscrew the Fitting Assembly.
The filter cup, "O" ring and loading spring will then come out as shown
in the Side Pack Assembly drawing. The porous stainless filter cup can
then be cleaned by blowing out or washing in a detergent, followad by
thorough rinsing. The filter is then dried at 105°C in the oven provided
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to each region. Reassemble in reverse order ensuring that the "0" ring

seal on the Fitting Assembly is intact.
Particle Filters. A particle filter is located in each probe (pick-

up} fixture., A filter must be in the sample line vhenever the instrument
is in use. The OVA uses a porous metal filter which can be cleaned like
the primary filter.

Mixer/Burner Assembly Filter. Another porous metal particle filter

is incorporaced in the Mixer/Burner Assembly vhich screws into the Preamp
Asseably. This filter is used as the sample mixer and inlet flame arres-
tor in the chamber. This filter should not Lecoma contaminaced under
normal conditions but can be cleaned or the assembly replaced {f neces-
sary.

Access to this filter for output surfsace cleaning is geined by siam-
ply unscrewing the exhaust port from the Preamp Assembly without removing
the instryment from the case. The aafety cover wmuat be vamoved before
tha axhaust port is unscreved. The Filter Assembly can be seen on the
side of the chamber (Premmp Assewbly) and can be scraped or cleaned with
a mall wvire brush,

Exhaust Flame Arvastor. A porous metal flams arrestor ia locatad in
the exhaust port of the detector chamber {(Praoaup Assembly). It scts as 2
particle filter on thea chamber output and restrists foreign matter from
entering the chamber. This filter may be cleaned, if required, by remov-
ing the exhaust port from tha Preamp Assembly. Clean the filter with a
golvent or detargent but ensure that it is dry and any solvent completely
baked out at [20°F before reinscalling,

Probe (Pickup). The pickup fixtures should be periodically clesned
with an air hose and/or detergent and water to eliminate foreign particu=
late macter. The fizxture should be cleaned with detergen: and baked at
105°C to eliminate any residusl hydrocarbons.

Checking for Leaks in the Air Sampling System

Leaks in the air sampling pumping system can result in either dilu-
ction or losa of sample, causing low reading of vapor concentration and
slow rvesponse time. The OVA is equipped with a flow gauge, which pro-
vides a methed to check for air leaks. Assasble the pickup probe se-
lected for use to the Readout Assembly and then position the Sidepack
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vertically so that the flow gauge can be observed. Cover the end of the
pickup probe with your finger and observe that the ball in the flow gauge
goes to the bottom, indicating no air (if the ball has a slight chatter
while on bottom, this is acceptable). Cover the center of the chamber
exhaust port with your thumb and again observe the ball going to the bot-
tom,

If the ball does not go to the bottom when the inlet is blocked,
there is a leak in the system between the probe end the pump inlet or in
the inlet check valve. To isolate the problem, remove parts one at a
time and again block off the air inlet. Remove the pickup proba{s) and
cover the air inlet at the Readout Assembly., If the ball goes to the
bottom, check that the "readout to probe" aeal washer is in place and
replace the probes, holding them back againat this sesl while tightening
the nut. Recheck, and if leakage is still present, it is probably in the
probe (pickup Eixture), which should be repaired or replaced.

If leakage ia indicated as being past the readout handle when the
connection to the Sidepack is tight, disconnect the sample line at the
fitting on the Sidepack and cover this inlet with your finger. If the
flow gauge ball goes to the bottom, the problem should be a leak in the
Umbilical Cord/Readout Assambly, which should be investigated and re-
paired. There is also the possibility of a leaking check valve in the
pump which would not show up on this test. If the leakage is not found
in the Umbilical Cord, it is most likely in the pump check valve, whizh

should be repaired or replaced at an authorized service facility.

Checking for Leaks in the Hydrogen Supply System

1f after the unit is refilled with hydrogen, the pressure shown on
the H; TANK PRESSURE indicator decreases rapidly (greater than 350
psig/hour), there is a significant leak in the H; supply system. These
leaks may occur at any point in the system; however, there are points
vhich are more likely to leak than others. A small amount of time spent
checking these susceptible areas can help reduce down-time by providing
service personnel with specific information. Also, there are suggestions
which ¢an halp the OVA operator avoid causing these leaks in the first

place.
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The Hy TANK VALVE, H; SUPPLY VALVE and REFILL VALVE are all
constructed with Teflon washers which with time can "cold flow" (move
with pressure) and allow hydrogea to leak. The life of these washers can
be extended if the operator is careful te close these valves finger-
tight. It is unnecessary to use a great amount of force on these valves.
Leakage can be determined by using "Leak-Tec," "Snoop" or a soap solution
around the valve stem.

If the source of the hydrogen supply system leak is one of these
valves consult page 6§ of the Century Systems Operator's Manual for
instructions on tighteaing the compression nuts of the valves., If the
source of the leak is not one of these valves, or if tightening of the
valve compression nut does not correct the leakage problem, the instru-
ment should be shipped to Foxboro-Wilkes for repair. (See Section 9 for
address.)

1.4 TROUBLESHOOTING

It may be possible for the operator to ideatify and correct minot
malfunctions or abnormal responses noted during initial startup and
operation of the OVA. The corrections necessary may be simple adjusc~
ments and/or c¢leaning, or replacement of a part may be required. A
troubleshooting chart is included in Appendix A, and a recommended spare
parts list follows.

It is impossible and costly to maintain a large iaventory of spare
parts for the OVA. The following list includes those parts which are
easily carried and replaced in the field. Regional operators are respon-

sible for ordering and stocking these items:

Century Sysatems

Item Description Part Number Quantity
Igniter (glow plug) 5104611 1
Filter cup (primary filter) 510318-1 1 pkg of §
k] Particle filters 510116~1 2
1-20
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1.5 SAFETY AND SHIPPING
The OVA is certified as intrinsically safe by the Factory Mutual

(¥4) Research Corporation for use in Class I, Division I, Groups A, B, C
and D hazardous environments. Basically, this certification allows the
instrumenc to be operated in areas where volatile, flammable organic gom~
pounds are preseat. If the oxygen concectration is reduced by displace-

ment to below 16%, the FID will be extianguished. Any modification of the

instrument will void the FM certification.

Hydrogen gas mixed with air is extremely flammable. Thus, the re-
filling procedure should be strictly adhered to, i.e., refilliag should
take place only in well-ventilated areas, away from sources of sparks,
heat or flames. In addition, the unit's batteries must be recharged in a
non-hgzardous environment.

The U.S. Department of Transportation (DOT) has granted special
permission to allow shipping of the OVA-128, when completely charged with
hydrogen, on a passenger-carrying aircraft., The unit omust be clearly
labeled '"HYDROGEN, FLAMMABLE GAS" with a DOT-approved label. In addi-
tion, a copy of the DOT letter authorizing shipment must accompany the
OVA (See Appendix B). Note that if the uait does not coatain hydrogen,
it may be shipped without restriction.

1.6 CALIBRATION

Primary calibration of the OVA is accomplished at the factory by
using methane in air samples of known concentration and making adjust=
ments to four potentiometers located on the circuit board inside the
instrument. This primary adjustment is relatively stable over time and
should not concern field operators. The primary calibration may be
checked during the annual factory maintenance procedure which will be
required for each FIT unit. Maintenance schedules will be established by
the FIT National Project Management Office { NPMO).

All FIT OVA's will be calibrated wmonthly to methane, and vecords
kept on file to document the procedure. A 5 liter (1) gas sampling bag
ig filled with "clean" air. One cubic centimeter {cc) of a pure methane
gas from a calibration cylinder is injected through the saptum of the gas
sampling bag. The sampling bag is then agitated to ensure complete
diffusion of the sample. The concentration in parts per amillion (ppm)

i-21
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(volume/volume) will be equal to the sample size in cc, divideg by the

volume of the bag in cc, times 1,000,000, Therefore,

1 ce x 1,000,000 = 200 Ppm
5000 cc

Note: 1 liter = 1000 cc

The ocutlet of the Sampling bag is connected to the aip sampling line
of the OVA. The GAS SELECT knob is thea adjusted until the meter reading
on the OVA is 200 ppm.

Since the instrument ig calibrated ¢o methane, the concentrationg
read for other compounds must be expressed as "methane equivalent" con~
centracions, [t {4 possible to calibrate the instrument to other organic

sample bag of known volume from which Tay be drawn into the OvA. By
making the appropriate calculations, samples of known concentration can
be prepared, As the OVA draws in the ¢ample, the gag SELECT knob |g
turned until the calculated concentration of the sample is read on the

meter. The instrument is now calibrated to read directly the concentra-
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SECTION 2

INTRODUCTION TO THE hNu PHOTO-IONIZER

2.1 PERSONNEL

The hNu Photo-ionizer Model PL 10l is extremely simple to operate.
After a few hours of training, virtually everyone on the FIT program can
be taught to use the hNu efficiently. However, since the interpretation
of its readings is often complex, personnel with specialized training
and/or knowledge in its operation must be present to evaluate the data

obtained from it.

2.2 TFEORY OF OPERATION

The hNu is a portable, non-specific vapor/gas detector employing the
prianciple of photoionization to detect a wide variety of chemical conm-
pounds, both organi¢ and inorganic. The hNu contains a source of ultra-
violet (UV) light within its sensor chamber. Ambient air is drawn into
the chamber with the aid of a small fan. If the ionization potential
(IP) of any molecule present in the ambient air is lower than the energy
of the UV light source, that molecule will absorb a photon and become

ionized. The following equation is the principal reaction:
RH + hv=#RHY+ e~

where, HKH = trace gas

hv = A photon with an energy > IP of RH

The chambezr coutains a pair of electrodes with a positive potential
applied to one electrode. The field thus created drives any ions formed
by the absorption oE‘UV light to the collector electrode, where the cur-
rent (proportional to concentration) is measured.

The IP of the normal constituents of ambient air, i.e., 05, Nj,
€0, C0y and Hy0, are all higher than any available UV lamp source.
Therefore, the instrument does not respond to those components.

The range of the instrument is from approximately 0.1 to 2000 ppm,
depending on the span setting and the chemical nature of wmolecular spe-

cies present within the sensor chamber.
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2.3 INSTRUMENT OPERATION

2.3.1 Specifications

o Range: 0.1 to 2000 ppm (benzene) Linear Range: 0.1 to 600 ppm
o Sensitivity: O to 2 ppw, maximur for 100 division scale

o Response Time: J seconds to 907 full scale

o Operating Temperature: Ambient to 40°C.

o Operating Humiditv: To 95% relative humidity

2.3.2 Description

The unir consists of a Readout/Contrel Assembly and a Sensor/Probe.
The Probe connects the Readout/Coatrol Assembly via an electrical cord
and 12-pin jack (front panel mounted). The Sensor/Probe can be dis-

assembled and stored in the instrument’s cover (See Figure 2-1).

2.3.3 Controls (refer to Figure 2-2)

Following are the controls on the Readout/Control Assembly:

o Six-Position Function Switch: Selects functions according to the

following:

o OFF: Complete power shutdown.
. I3 . . .\
¢ BATT: Verifies the condition of the battery.
o STANDBY: Energizes entire unit except UV lamp. Used to zero
instrument and to conserve power.

!

o Ranges 0 to 20, 0 to 200, 0 to 2000: Direct reading span of

the meter face, in ppm.

o ZERO Potentiometer: Electronically zerces the instrument.

o SPAN Potentiometer: Incresses or decreases the sensitivity of

the instrument with respect to full scale deflection. Used to

calibrate inscrument with specific span gas.

2-2
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o RECORDER Output Jacks: O to =5 VDC signal output for recorder.

¢ RECORDER: Power Jack: Provides 12 VDC to drive recorder.

2.3.4 Battery Charging

To ¢harge the battery, plug the charger into the jack on the side of
the instrument case, The battery is fully charged after 14 hours of
charging. Disconnect 120 VAC power before discommecting the charger
plug. A full charge provides about 10 continuous hours of operationm.
The instrument will alwaya be left on tharge when not in use.

The instrument is equipped with an automatic cut-gff circuit which
turns off the power if the battery voltage drops below 11 VDC. This pre-
vents accidental damage to the electronics if it is inadvertently left
on. Note that the unit can be operated with the charger on, unless it is
in a hazardous (explosive) environment; however, it must be charged in a

non-hazardous {(non-explosive) area.

2.3.5 Operation

Start-up

The start=-up procedure is as follows:
(1) Connect Sensor Probe to Readout/Control Assembly.

{2) Turn function switch to BATIT and verify condition of the bat-
tery.

(3) Turn function 4witch to STANDBY and utilizing ZERC potentio-
meter, set meter to zero. Hold Sensor/Probe next to your ear

to verify that the fan is working.

(4) Set SPAN control to 9.8 or to desired setting. (See Section

2.4 "Instruwent Span.")
(5) Select appropriate ramge. For most survey operations on the

FIT Project, the setting used is 0 to 20 ppm. A violet-colored

glow from the UV lamp source should be observable at the sample

-3
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inlet of the Probe/Sensor wnit. (Avoid looking directly in

since eye damage can result.)

(6) vVerify instrument operation. 4 convenient rethod ig (o gently
blow into the Probe. There should be a2 1 to 2 ppm deflection.

Shyt~down
To shut the unit off:

(1) Turn function switeh to OFF.
(2) Disconnect Sensor/Probe.

2.4 INSTRUMENT SPAN

The SPAN potentiomater increases or decreases the sensitivity of the
instrument . (Counter-clockwise rotation increases the sensitiviry.) At
the recocmended §pan setting of 9.8, it quantitatively tesponds te ben~
zene, if benzene is the sole chemical species present. At this setting
it will also respond, but not quantitatively, to all molecules with an IP
of less than the energy of the v lamp. The response to a molecule other
than benzene (at the 9.8 setting) may be greater or less than that ot
benzene (on a volume/volume basis), depending on the molecule's type and
structure. If a quantitative responde to a specific chemical compound ig

desired, then the instrument Span must be calibrated with that compound.

2.5 IONIZATION POTENTIALS

of chemical species, 4 list of the IP of many chemical compounds appears

in Appendix C. Qualitative identification of compounds is not possible.

2.6 CALIBRATION
Primary calibration of the hNu is accomplished at the factory., For
FIT applications, the calibration'standard used is benzene and the Span
potentiometer reading is 9.3, Primary calibration ig notmally stable for
a long time. Routipe calibration is most ¢asily accomplished by using a

2-6
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manufacturer-supplied ¢ylinder of calibration gas (provided to each re-
gion). A sample of the calibration 8as is drawn into the instrument and
the SPAN potentiometer is ddjusted until the instrument is reading the
eXact concentration of the calibration gas. Small deviations from the
SPan setting over time are normal. Deviations of greater than + 5% indi-
cate that the lamp window may need cleaning or, if that does not elimi-
nate the deviation, the unit needs servicing. It is FIT Project policy

tltat routine calibration be performed prior to each field use. This will

also serve as an operational check to ensure that the instrument is ce-
sponding preperly. Records of routine calibration should be placed on

file.

2.7 DATA
Any quantitative daza obtained with the hNy nust be reported as the

equivaleut value of its $pan gas. That is, with the span ser to 9.8, a
reading of 20 ppr would be reported as "20 ppm, benzene equivalent, span
= 9.8." 1f a span setting of other than 9.3 {s used, the data must be
referenced to that particular span and/or calibration gas.

2.8 MAINTENANGE
o aTaE
The following subsections describe the minimum routine maintenance
necessary. The instrument containg only one moving part and consumes no

gases or resgents,

2.8.1 Cleaning Uy Light Source Window

The only routine maintenance procedure specified by the wanufacturer
is cleaning the light source window every few weeks. This pProcedure is
accomplished as follows:

(1) Turn the function switch to the OFF position and disconnect the
Sensor/Probe from the Readout/Control Unit.

(2) Rermove the exhaust screw found near the base of the probe.
Grasp the end cap in one hand and the Probe shell in the other
and gently pull to separate the end cap and lamp housing from
the shell.

2-7
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(3) Loosen the screws on the top of Lhe end cap and separate the

and cap and ion chamber from the lamp and lamp housing. Care
tust be taken so that the ion chamber doesn't fall out of the
énd cap and the lamp doesn't slide out of the lamp housing.
Turn the end ¢sp over ian your hand and tap on the top of it;
the ion chambar should fall out in your hand.

(4) Place one hand over the top of the lamp housing and tilt
slightly; the light source will slide out of the housing. The
lump window may now be cleaned with the manufacturecr=supplied
¢leaning compound,

(3) Following the complation of c¢leaning, reassemble the unit by
fivet eliding the lamp back into the lamp housing. Then place
the {on chambsr on top of the lamp housing, checking to make
sura that the contacts ars properiy aligned.

(&) Place the end cap on top of the ion chamber and replace the tuo
sctews., The screvs should be tightaned only snough to saal the
“0" ring. DO NOT OVERTIGHTEN. ULine up the pins on the base of
the lamp housing with pins inside che probe shell. Gently

alide the housing sssembly into the shefl; it only fits one
way.

(7) Raplace cthe exhaust scrawv.
Figure 2«3 shows the component parts of the Probe Assembly,

2.8.2 "Fogging" of UV Light Source Window

During cold weather operations, condensation may forwm on the UV
light source window, resulting in reduced levals of response. Field
operators can follow the procedure outlined in Section 2.8.1 for removing
the lamp to clear it of condensation. Consideration should also be given
to more fraquent clesning wheo the instrument is used under veary dusty
conditiona, such as on a landfill in dey weather.
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UV Lamp

12 Pin Connecgtar

lonization Chamber Lamp Housing

Figure 2-3 COMPONENT PARTS OF THE hNu PROBE ASSEMBLY
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2.9 TROUBLESHOOTING

1f any mal functions are noted during the start-up and operational

check of the hNu prior to field use, refer to Appendix D for some basic
croubleshooting guidance. Any problems which cannot be resolved quickly
by the field operator should be referred to the factory for correction.
(See the resource list at the end of the manual for the address and tele-

phone number.)

2.10 SAFETY AND SHIPPING

The hNu can be carried on any aircraft as luggage; however, do not
check it unless it has been carefully packaged. Commnercial airlines will
not insure it unless it is shipped in its original container.

The hNu has Factory Mutual (FM) Certification for operation in Class
1, Division 2 of the National Electrical Code. Therefore, the hNu should
aot be used in environments which are above 10% of the lower explosive
1imit (LEL), since the circuitry in the probe assembly is relatively open
and could be an ignition source. This action level for L of the LEL

agrees with that for site evacuation during FIT operations.

2-10
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SECTION 3

.GENERAL FIELD APPLICATIONS

This section describes the application of the OVA and the hNu for
general field putrposes. The types of application described would typi-
cally be associated with a FIT initial involvement with a site. The use
of the OVA and hNu for more specialized applications such as sample
screening and use during hydrogeologic investigations are described in

Sections & and 5,

3.1 AMBIENT AIR CHARACTERIZATION

A basic applicarion of the OVA and hNu is in the characterization of

the air quality at a site, which should be a primary objective for an
initial site entry operation, The OVA and hNu can be used in tandem to
accomplish this task, or either may be used alone depending upon the
availability of equipment. The data obtained from a site air characteri-
zation study can be integrated with other available data to assist FIT
personnel to evaluate whether the air quality at a site may be endanger-~
ing the sucrrvounding population and to determine the appropriate level of
respiratory protection for subsequent site operations.

The OVA or hHu operator, or both, are included as part of the imi-
tial site eatry team. The other members of the initial site entry team
are responsible for operating the characterization equipment which is
standard for FIT initial site entry, i.e., oxygen meter, explosimeter,
radiation sutrvey equipment, and Drasger tubes. The OVA and hNu do not
veplace any of these pieces of equipment. Once a thorough site charac-
terization has been performed, it may be possible and desirable to elimi-

nate the use of all but the OVA or hNu, depending on site activities.

3.1,1 OVA Use for Ambient Air Characterization

Preparation
The OVA should be operating in the survey mode prior to site. entry.

The Side Pack Assembly can be pretaected from coatamination by using a
clear plastic bag. Yhe sampling line/umbilical cord and Readout
Assembly can similarly be protected by wrapping in c¢lear plastic. The
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wide-area extension probe should be used and can also be plastic-wrapped,

Before anyone crosses the hot line, a background reading should be taken
and recorded. (NOTE: At this point it is imperative that the OVA opera-
tor checks to see that the SAMPLE INJECT VALVE is in the UP position., If
the valve is in the DOWN position, air will be scrubbed through the acti-
vated charcosl filter.)

Operation

The site characterization is carried out with the wide-area probe
being continually moved around in horizontal and vertical arcs as the
operator is walking. The times one (X1) scale should be used initially,
and sensitivity can be reduced as conditiong dictate. Conditions such as
wind direction/speed and air terperature, which affect the presence or
movement of air contaminants, should be noted. It is alse suggested that
a sketch of the site layout be carried so that ovA readings can be noted
on it. Special attention should be given to thoge areas vhich might be
sources of vapors or gases. These would include stored drums, tanks,

lagoons, etc.

Methane vs. Non-methane Organics

OVA response. Ia the abserce of an h¥u, whieh would not respond to meth-~
4ne, the following simple operation with the OVA can be used to determine
whether the response is dye to methane or volatile organics. (Figure 3-]

summarizes this discussion.)

(2) When a fairly constant (5 to 10 seconds) reading is observed,
depress the SAMPLE INJECT VALVE. This introduces a 250 ul ali-
quot of the ambient air to the GC column 2ud directs all subse-
quent ambient air through the activated charcoal filrer. 1f
methane is present, two }esponsea will be seen. The needle on
the Probe Assembly meter will deflect quickly upscale, since
the methane elutes within 1 to 2 seconds. Secondly, the con-
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l DEPRESS SAMPLE INJECT VALVE 1

A DOES
TOTAL

NO CONCENTRATION
4

DECREASE
J SIGNIFICANTLY?
TOTAL CORCENTRATION VOLATILE OTHER
[ THAN METHANE IS PRESENT

READING REMAINS

THE SAME
Jermnucns
H ARE FURTHER METER
¥ SCALE AFTER
1-2 SECONDS f ARESPONSES NOTED?
w NO FUATHER MIXTURE OF
i ] WETER RESPONSES; VOLATILE
w PUSH BACKFLUSH COMPONENTS
HAJOR COMPONENT BUTTON
CAUSING RESPONSE r
1S METHANE

15 THERE
A METER
RESPONSE?

YES

Figure 3—1 DETERMINATION OF METHANE VERSUS NON-METHANE ORGANLCS (A)
AND SINGLE VERSUS MULTI-COMPONENT ATMOSPHERES (B)
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ceuntration before and after activating the SAMPLE INJECT VALVE
will not be that much different if methane is causing the re-
sponse, since the methane will not be scrubbed out by the acti-
vated charcosl, If heavier volatile organics are the major
sources of the response, there will be g significant decrease
in the concentration reading after the SAMPLE IMJECT VALVE is
depressed, siace those volatiles will be scrubbed out by the
activated charcoal. Additionally, as the compounds elute from
the GC column, an upscale meter deflection will occur each time
a compound reaches the detector. Obaservation of this response
can also help the operator determine whether the volatile con-

taminants are present as a mixture or as a single component.

After several minutes have elapsed, the BACKFLUSH VALVE should
be activated. Any significant upscale deflection of the meter
needle i3 indicative of the presence of an additionzl component
which has not yet eluted from the column. Note that a slight
upscale motion occurs upon activation of the valve. This in-
formation would be integrated with the other data gathered in

the course of evaluating the site's air quality.

Following several minutes of backflush, the SAMPLE INJECT VALVE
should be returned to the UP position before taking readings at
a new location, It is not necessary to reactivate the BACK-
FLUSH VALVE at this point.

Decontamination

During the on-site characterization work, &all care must be taken to

avoid bringing the OVA into direct contact with contaminants. When
site work is completed, any disposable material used to protect the
strument should be removed and disposed of with other items from
field operation. A plastic sheet should be ‘provided ac the hot line
an equipment drop.

Data Evaluacion

The data obtained from an initial air characterization must be

on-
in-
the

for
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001616




i)
u

p Vearh A
O EBE G T BE G SR EN AR r e -

-

f

corporated with all other available information and observations obtained

during the initial site entry. If no readings above background were re-
corded, there must be information or observations which can rule out the
presence of non-detectable vapors or gases (i.e., inorganics) before a
reduction in the level of respiratory protection is allowable. If sig-
nificant readings attributable to non-methane organics were recorded,
further characterization must be undertaken before air-purifying respira-
tores may be selected for respiratory protection over self-contained
breathing apparatue (SCBA). Sections 5 and 6 provide detail for further
site air quality characterization work, <Caution: It should be noted
that the air quality of a site, as determined by an initial site entry
walk-through, becomes altered by & variety of sctivities or conditions
which may induce or acceleraste the volatilization of potentially hazar-
dous substances. These activities or conditions include temperature

changes, excavation work, soil boring work and other types of remedial

work, Further monitoring will be necessary during these activitiss in

order to determine air quality.

Limitations of OVA Use for Ambient Air Characterization

Use of the OVA for site ambient air characterization has the follow—

ing limitations:

o The lower limit of detection for survey mode operations is 1 ppm
in air. Scme air contaminants have lower odor thresholds than 1

ppm (e.g., HyS has an odor threshold of 5 ppb).

o 1In the survey mode, responses are vead as toral organic vapor
concentrations. Further work 1s necessary before decisions can
be made about the level of respiratory protection {see Sections
4 and 5).

o The hydrogen flame in the OVA FID can operate at an oxygen con~
centration of 16.0%, Therefore, flame~out of the FID due to oxy-
gen depletion will not give the same indication of oxygen concen-

tration that an oxygen meter will.
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o The OVA will not indicate the presence of inorganic species,

o A relative humidity greater than 95% will cause inaccurate and

unstable responses.
o A temperature less than 40°F will cause slow and poor responses.
3.1.2 Use of the hNu for Ambient Air Characterization

Preparation
The hNu can be prepared for on-site air characterization by first

starting it up (Section 2.3.5) and then taking steps to protect it from
contamination by bagging the Readout/Control Asgsembly in plastic, wrap-
ping the power cord in plastic, and bagging the Sensor/Probe Assembly.
Care should be taken to avoid covering the air sample inlet., Before any-
one crosses the hot line, a background reading should be taken and re-
corded. Initial operation should take place with the function switch set

on the 0 to 20 ppm range.

Operation

On-site air characterization is carried out in a manner similar teo
that described above for the OVA., The function switch should remain set
on the 0 to 20 ppm range, with changes made to the less sensitive ranges

as site condicions dictate.

Use of the 11.7 eV and 10.2 eV Sensor/Probe Assemblies

The initial survey should be made with the 10.2 eV Sensor/Probe
Assembly. Although the 11.7 eV assembly detects a greater variety of
compounds, its operating life is considerably less than that of the 10.2
eV. 1If significant readings are noted at various site locations, the
10.2 eV urit can bé exchanged at the hot line for the 11.7 eV unit.
(Note: Turn the instrument OFF when charging Sensor/Probe Assemblies.)
Second readings can then be made where response to the 10.2 eV unit oc¢=
curred.

1f significant differences between the two readings are noted, Ap-
pendix € can be consulted for the possibility of ruling out the presence
or absence of certain groups of contaminants on the basis of ionization

potential. Qualitative ideatification is net possible.

3-6
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register response only to thosge compounds of gregter interest. [f an OVA
is used ip tandem, the difference in reaponse between it and the hNu can
help to approximate totgl concentrations of methane ang aon-methane or-
ganics. Additional information can be interpreted from the knowledge

that the hNy may also respond to certain inorganic vapors or gases.

Decontaminatiosn

Decontamination Procedures are the 8ame as outlined above for the
OvA.

Data Evaluation

A8 is the case with evaluating dacs obtained from an initial sice
air characterization using the OVA, the hNy readings must be integrated
with other available daca. Of possible significance is the fact that the
hNu responds te inorganic Species as well as organic,

Limitations of hNu Use for Ambient Aip Characterization

Use of the hiy for site ambient air characterization has the follow-
ing limitations:

o Further site work is necessary before decisions can be made aboyt

the level of respiratory pProtection,
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where potentially explosive concentrations of methane couyld accu-

mulate. .

o The "capture velocity" of the hNu is less than that of the QVA.
This means that the air sample inlet of the Sensor/Probe Assexbly
must be closer to a gas/vapor source than the OVA precbe. Also,
air from a smaller area is drawn in by the hNu. The use of ac-
cessory pumps to increase the capture velocity is currently being
evaluated.

o When the air temperature is belouw 40°F, fogzging of the UV lamp

source oAy occur, reducing response (See Section 2.8.1).

o A relative humidity higher than 952 will cause inaccurate and un-
stable responses.

3.2 IDENTIFICATION OF POTENTIAL SAMPLING POINTS

Both the QVA and the hNu can be of value in helping to locate con-

tainers and/or areas of a site which might produce samples haviag sig-
nificant concentrations of contaminants, The types of contaminants de-
tected in this application are generally volatile organic compounds,
uniess the hu is being used ko detect an inorganic vapor ot gas. This
type of activity should follow the initial site entry/ambient air charac-
terization operations described in Section 3.1. Additicnally, the level
of respiratory and personnal protection used for identifying potential
sampling points should be carefully evaluated since the poteatial for

exposure to contaminants is greater,

3.2.1 Containers

The sampling probe of either the OVA or hNu can be inserted into the
headspace of any open containers, such as drums or tanks. This operation
should be performed with the hNu function switch set om "0 to 2000."
This may provide an indication that the contents are volatile, depending
on the length of time that the containers have been exposed to weather-
ing, dilution, e:c.
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CAUTION: Avoid inadvertent immersion of the probe into the container
contents. Should this happen, shut down the instrument irmedi-

ately and take it off-site for immediate cleaning.

3.2.2 Soil

A "quick-and-dirty" identification of potential subsurface soil sam-
pling points can be made by using a shovel to dig shallow holes and plac-
ing the probe of the hNu or OVA into the hcle to detect the prasence of
spilled, leaked, or discharzed volatile organics, A scaled-up version of
this technique could involve the use of & backhoe to excavate test pits.
This technique is a relatively fast and inespensive way to track subsur-
face contaminant migration without actually installing bore holes aund
wells.

An approach which is in the prototype phase of development is to
drive a hollow scil probe into the ground, use a portable wacuum pump to
withdraw vapor from the probe and take a reading with the hNu or OVA. 1In
this way, it would be posiible to track shallow subsurface contamination

with minimal disturbance and cost.

CAUTION: Any subsurface exploration should be preceded by a determi-

nation that buried hazards do not exist. Care should also be

taken to avoid c¢logging the instruments' sampling probes.

3.2.3 Air

An initial site entry/ambient air c¢haracterization should have iden-
tified any areas on the site where significant concentrations of coatami-
nants were noted. This information can provide the basis for a more in-
tensive air sampling program. 'Hot spots" previously identified may be
expedient locations from which real-time or integrated air samples may be
taken. (Meteorological 4nd other pertinent data should be evaluated
bafore initiating an aix sampling program. Sections 4 and 5 provide fur-

ther guidance.)

3.2.4 Water
See Section & for information on locating potential water sampling
points.
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3.3 RESPIRATORY PROTECTION

One of the objectives of the ambient air characterization/initial

site entry procédure is to obtain information to help in evaluating the .

level of respiratory protection for subsequent site operations, The
OVA/hNu readings recorded during the initigl air characterization are
TOTAL vapor/gas concentrations and, unless further work is done, do not
provide the qualitative/quantitative data which are required by regula-
tory agencies such as the Occupational Safety and Kealth Administration
(OSHA) and National Institute for Occupational Safety and Healtl {NIOSH)
for setting levels of respiratoty protection. Therefore, it ig iopos-
gible tc safely or legally establish "action levels" for respiratory pro-
tection based upon OVA/hNu readings.

Even if OVA/hNy readings on-site do dot exceed the recorded ambient
background level, other site information must also point to the absence
of a respiratory hazard before a decision can be made. Further, if sub-
Sequent site activity such as drum sampling or removal or excavation may
alter the air quality, additiomal monitoring and respiratory protection
will be required.

Thus, if it s determined that a respiratory hazard exists at g4
site, an SCBA must be worn. Alr-purifying respirators are permitted only

when the contaminant identities and concentrations are known, continued

monitoring takes place, and sufficient oxygen levels are present
(>19.3%).
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SECTION 4
GAS CHROMATOGRAPRY

4.1 GENEBAL

This section assumes that the reader has a detailed understanding of
gas chromatography. It is intended to cover the aspects of gas chromato-
graphy that apply directly to the FIT program. For an excellent refer-
ence, see Basic Gas Chromatography by J. M. McNair and E. J. Bomelli,

published by Varian Aerograph,

4.2 ACCESSORIES

Table 4~]1 contains a list of accessories considered to be basic for
conducting a GC analysis. Additional equipment zay be necessary for spe-
cific applications. More detailed guidance on analytical standards is
found in Section 6; additional informaton is found in Appendix E.

4.3 QUALITATIVE ANALYSIS

Unknown chemical compounds can be identified by gas chromatography
by a comparison of their retention times with known compounds., The re-
tention time is generally defined as that time from injection to peak
maxima. With proper flow and temperature control, it can be reproduced
to 1% under laboratory conditions. Several compounds may have close, or
even identical, retention times, but each compound has only one specific
reteation time under a given set of conditions. The presence of other
components does not effect a compound's retention time.

A standard set of reference compounds is being prepared for use in
the FIT Project (See Section 6). Theitr retenmtion times must be estab-
lished on each column prior to a field operation. Since the columns are
not temperature-controlled, thzir retention times will vary considerably
from the laboratory to the field. However, by Keeping track of the tem-

perature, plots can be established relating retention time to tempera-

ture., With experience, the relationship of retention time to temperature
should become fairly well understood.
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TABLE 4~1

ACCESSORIES NEEDED FOR GC ANALYSIS

Quantity Description Product Number®

1 Isothermal Column: G~24 -

1 Isothermal Column: T6 (PIP Assembly) 511805-1

1 Isothermal Column: T-12 -—

1 Tefion k Tape with dispenser HGC-070

2 Septums (12) HGG-125 ;z
1. 1/8" plastic column caps (250) HGC-163 O
2 500 ul ayringe (Syringe model #175Q) HCS-204 -~
1 250 ul syringe (Syringe model #1725) HCS-203 ©
2 10 ul syringe (Syringe model # 701) HCS-001 ©
1 S ml syringe (Syringe model #1005) HCs-020

1 10 ml syringe (Syringe model #1010) HCS~021

1 5 liter Mylar bag HGC~279

1 Charcoal Type GI 1-1b container -—

1 Chart Paper (Linear): C8C~008

Type "WA" (includes 6 rolls)

*From Foxboro/Wilkes (Analabs-Century Systems) catalogue.

. . - R
"
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&.4 QUANTITATIVE ANALYSIS

The OVA is calibrated to respond quantitatively to methane. In
order to perform quantitative analysis, reference standards must be pre-
pared for each compound of interest (See Sectior 6). By comparing the
peak height of the standard, it is possible to establish fairly reliable
guantitative data in the field. More time-consuming techniques, such as
the analysis of the area under the peak generated by the compound, are
not field expedient. As in the case of qualitative analysis with the
OVA, the quantitstive dats should not be the final word. These data
should be used to assist in further work and can be incorporated imto

decision criteria used to evaluate a scope of work.

4.5 COLUMN SELECTION

There are three basic columns available from Foxboro-Wilkes (Ana-
1abs):

WpM . 1% 1,2,3 Tris (2-cyanoethoxy) propane (also known as TCEP) on
_ Chromosorb W HP, 60/80 mesh.

"GY — 10% OV-101 on chromosorb WAW = DMCS treated 60/80 mesh.
"B" - 3% Diisodecyl Phthalate on Chromosorb WAW 60/80 mesh.

The columns are available in 8-, 12-, and 24-inch lengths. The "T"
colums is a high polarity column, "G" is medium polarity, and "B" is low
polarity. 1In order to have an efficient separation, the column should
bave a polarity similar to that of the chemical composition of the mix-
ture being separated. Table 4-2 lists the approximate polarity of sever-
al different classes of chemical compounds.

Obviously, there is no one column that will separate all chemical
compounds. The problem is complicated by the fact that many of the amix-
tures encountered on hazardous waste sites are composed oﬁ compounds of
widely differeat polarities. For general-purpose separations, the e
column is most useful. Field experience has also confirmed the useful-
aess of the "T" column.

001625

001625



TABLE &4-2

APPROkIHATE POLARITY OF SEVERAL CLASSES OF COMPOUNDS

it

Group 1: High Polarity

Water Primary amines

Glycol, Glycerol, etc. Secondary amines

Hydroxy acids Oximes

Polyphenols Nitro compounds { -H)

Dibasic acids Nitriles ( -H) O

Alcohols Nﬂa, HF, NZHA’ HCN oJ

Fatty acids O

Phenols Al
<o
O

Group II: Intermediate Polarity

Ethers Ketones

Aldehydes Esters

Tertiary amines Nitro compounds

Nitriles

Group III: Low Polarity

Chlorinated hydrocarbons
Aromatic hydrocarbons

Olefinic hydrocarbons

Group IV: Non-Polar

Satuyrated hydrocarbons
CSq '

Mercaptans

Sulfides

cel,
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4.6 SYRINGE TECHNIQUES

Sloppy syringe techmique can negate the results of the most careful
GG analysis. Thus, before a gas~tight syringe is used, it must be thor-

oughly checked for leaks and proper flow:

(1) Leak=check the syringe by inserting the needle into an old sep-
tun and depressing the plunger. There should be a pressure

build=~up.

(2) Check for flow by placing the needle tip in a small amount of
deionized water and depressing the plunger. A flow of bubbles

should be observed.

Gas-tight syringes can easily become contamingted. For critical
injections, particularly if they are to be used as evidence in litiga-
tion, a blank must be performed to establish if the syringe is “clean."
Elanks are not as important for routine analysis, for determination of
retention times, ete. However, syringe contamination is one of the most

common sources of errvors in GC analysis.

4.6.1 Injection Method

Hold the syringe in two hands, using one to guide the needle into
the septum and the other to provide force to pierce the septum and to
prevent the plunger from being forced out by the pressure from the GC.
Insert the needle through the septum as far into the injection port as
possible, swiftly and smoothly depress the plunger, hesitate one second,
and vithdraw the needle. Operators should practice on old septa to de-
velop the technique.

4.6.2 Svringe Cleaning Procedure

If a gas-tight syringe becomes contaminated, the easiest method of
cleaning is to bake it in the oven at 105°C overnight. It may be pos-
sible to clean the syringe by removing the plunger, ingserting the needle
into the injection port, and allowing carrier gas to flow through it for
several minutes. See Section 6.2 for instructions on checking syringe

cleauliness.
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4.7 RETENTION TIMES

appendix F contains & gelected list of average retention times for

various chemical compounds. ALl temperatures are listed in *c, and all

times are in seconds.

4.8 FLOW RATE AND TEMPERATURE

For the most reproducible oG analysis, the flow rate of carrier £as
and the temperature of the column should be aotad. The flow indicater o0
the OVA Sidepack Assembly provides & relative indication of Elov tate,
which should cemain constant over the time of the analyses. Apprecisble
changes in flow rate may be dealt with by consulting Gection 1.3.9. The
temperature of the column ghould de monitored continuously. Temperature
uniformity can be enhanced by weapping the column in slusinum foil and

keeping the OVA out of direct sunlight.
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SECTION 5

SPECIAL APPLICATIONS OF THE OVA AND hNu

5.1 INTRODUCTICH

Section 3 described general applications for use of the OVA and hiNu.
Most of the regional FITs have or will have the opportunity for more
speciazlized use of the OVA and/or hNu. The special applications may
include monitoring for vapors or gedes and/or actyal field analysis.

5.2 MONITORING

The use of the OVA and hNu for monitoring purposes involves simply
focusing the site ambient air characterization process on & sgpecific
activity. The objective is to ensure that the personnel involved in the
activity are not endangered by the changes in air quality casused by the
activity. The following subsections address some specific monitoring
applications. FIT personnel who are trained OVA/hNu operators are en-

couraged to expand these monitoring applications on the basis of personal
field experience.

5.2.1 Hvdrogeologic Investigations

At sites vhere volatile organic wastes are buried, the installation
of bore holes and monitoring wells can expose personnel to a respiratory
hazard,  Often, the preliminary air characterization of the site and
other data, suth a3 the presence or absence of wastes on the site sur~
face, may indicate that there is no respiratory hazard. However, the
drill bit may penetrats coentaminant-saturated goils or highly contami-
nated groundwater, Depending upon the temperature and other conditions,
dangerous concentrations of volatiles ray be present in the area immedi-
ately abave the bore hola. The personnel in the immediate vicinity of
the bore hole are at greatest rigk. The OVA in the survey mode or the
bMu may be used to monitor the potential for exposure by periodically
placing the sampling probe of the instrument directly at the top of the
bore hole (drive casing). As is the case with ambient air monitoring,
there can be no "action levels" since the readings will be total concen~

trations. Project personnel must use their best professional judgement,
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incorporating othar conditions, in ovder to decide whether the use of

SCBA is warranted or whether enginesving controls such ag fans c4an be
used to reduce the possibility of exposure.

The hNu is better suited for this type of monitoring for several
reasons, First, it will not respond to naturally occurring methane.
Second, it is less cumbersome and readily operated by a wider variety of
personnel, Third, if an WNu and OVA are available, the hNu can be used
to monitor the drilling operation while the OVA is being used in an on-
location laboratory for field analysis. The probe of the QVA or hNu can
also be used in the drilling area to “sniff" soil core samples as they
are brought up in a split-spoon sampler. Care should be taken to iden-
tify occasional readings caused by exhaust gases from the drilling rig.

5.2.2 Remedial Response

A veriety of remedial response activities can result in altering am~
bient air quality. Use of the OVA and hMu to monitor air quality can
provide real-time date which can be used to evaluate respiratory protec=
tion needs., The following list is rvepresentative of the types of work
which, if carried out at sites where volatile organics were the prinecipal
compounds, might require OVA or hNu monitoring:

o Overpacking or pump transfer of leaking drums

6 Transfer of individual drum contents to bulk tanks for removal
and digposal

0 Staging/containment operations of leaking drums
o Excavation of buried leaking drums
0 Excavation of contaminated goil for removal and disposal

© Emergency or planned containment operations, e.g., constructionm
of leachate collaction ditches

o Emergency treatment operations, e.g., air-stripping of contami-
nated groundwater

§-2
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o Emergency/on-site disposal operations, e.g., on-site incinera-

tion, detonation where risk/cost prohibits off-sice removal

5.3 FIELD ANALYSIS
The COVA in the GC moda of operation and, to a limited degree, the

hNu can be used in the field to perform preliminary analyses cf various
air, water, or soil samples., The data generated can be of significant
value in making field decisions, responding rapidly to an immediate
threar, reducing analytical costs, and selecting future sampling loca-
tions. The following is a list of several of these field analytical ap-
plications:

o Preliminary volatile organic analyses of soil, surface water, or

groundwater samples obtained during site inspections

o Analysis of soil core samples for volatile crganics during moni-
toring well inetallations

¢ Analysis of drilling wash water samples during monitoring well

installation to prevent accidental contamination of clean wells

o Preliminary analysis of air samples to establish best locations
for integrated sample stations

o Rapid preliminary analysis of tap water samples for volatile or-

ganics
Once samples have been obtained, the field analytical procedure is

essentially common for all types of sample media, Section 6 details the

procedures for preliminary field analvsis, or, sample screening,

5=3
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SECTION 6
SAMPLE SCREENING

6.1 INTRODUCTLION

Preliminary field analysis for volatile organic compounds, or sample
screening, can expand the capabilities of a FIT investigation. A large
number of sites investigated by FIT have involved the disposal of wastes
containing volatlle organic compounds., This presents the opportunity to
use the QVA, and in some c¢ases the hNu, to generate data which can fa-
cilitate an investigation by providing timely information, helping to
focus sampling efforts on apprcpriate site areas, and reducing field and
analytical costs,

Sample screening can be carried out virtuslly anywhere, including
the back of a FIT van, a motel roem, or the office, All that is required
is a small table (a folding table and chair in the back of a FIT van
makes an excellent field laboratory) and the appropriate accessories to
support an OVA GC analysis. The following sections discuss specific as~
pects of the sample screening process using the OVA, Section 6.5 de-
gscribes the process of using the hNu,

6.2 WATER SAMPLES

Water samples for volatile organic screening are collected in 40 to
44 milliliter (ml) septum vials., Samples can be collected leaving an ap~
proximate 25% headspace, or the vigls may be completely filled as for
sample collection for laboratory volatile analysis. (Note: For all OVA
work, injected samvles must be either in the gas or vapor state.) Start-
ing with a coupletely filled vial will allow a more precise quantitative
analysis, as a syvinge can be inserted through the geptum of the vial to
withdraw exactly 25% of the total volume, giving a 235% headspace from
which to draw vapor for analysis. (Note: All ssmples injected in the
OVA must be either gas or vapor.) A syringe needle must also be inserted
through the septum at the time of withdrawal to allow air to enter the
headspace as water from the full Qial is drawn out, ‘The analysis of the
samples can be described as four phases: total volatile screening, GC
screening, compound identificaticn, and quantitacion.
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6.2.1 Total Volatile Screening

This
tiles are

cess are:

ey

(2)

(3

(4)

(5)

phase azllows an operator to rapidly determine whether any vola-

preseﬁt in a large number of samples. Tne elements of the pro-

Water samples with 25% headspace (may be approximate or deter=
mined by syringe, as previously described) are allowed to reach
the surrounding air temperature (back of van, office, etc.). A

vater bath may be used to accelerate the process, if needed.

Each sample is shaken vigorously for about 120 seconda to drive
volatiles from the water into the air headspace above the

water.

The OVA is started up and allowed to run for several minutes.
The column temperature should be given time to equilibrate with

the surrcunding temperature.

For this process, the BACKFLUSH VALVE wmust be in the DOWN posi-
tion. The SAMPLE INJECT valve may be in the UP position if the
ambient air is relatively cleam or in the DOWN position if
there might be interfering volatiles preseat (e.g., from drill
rig exhaust) which will be scrubbed by the activsted charcoal
filter with the valve in the DOWN position.

A gas-tight syringe is flushed several times in "clean" air. A
check for syringe cleanliness can be made by insirting the
syringe into the injection port of the OVA and slowly depress-
ing the syringe plunger while watching the regd-out mater,
Note that any injections made with the BACKFLUSH VALVE in the
DOWR position will go directly to the FID without going through
the column. If the read-out meter responds while the blank in-
jection is being made, the syringe is dirty and should be
flushed agsin; a second blank injection should then be made.
Lf the syringe is heavily contaminated, it should be cleaned ar
described in Section 4.6.
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(n

(8)

(9)

(13)

The gas-tight syringe is used to withdraw vapor from the head-
space of the sample. The amount of vapor withdrawn is depen-
dent on thé anticipated concentration of contaminants. For
example, 1.0 ml would be a recommended starting volume for a
drinking water sample, whereas 250 ul would be a starting vol-
ume for an on-site monitoring well. Depending on the response
of the initial injection, a second injection can be made for
¢confirmation, Up to 5.0 ml may be needed for concentrations in
the low part-per-billion range. Highly concentrated samples
may yield a response even before the plungar is depressed,

since the vapor diffuses rapidly from the syringe.

The Strip Chart Recorder is started up, and the vapor is in-
jected into the GC column injectiom port. In injecting this
gample, it 1s not important to introduce the sample all at
once, as in running a chromatogram. The sample should be in-
troduced relatively slowly to avoid blowing out the flame in
the FID. As the syringe plunger is depressed, the nesdle on
the read-out wmeter and the pen (imprinter) on the Strip Chart
Recorder will respond to the pressure produced by the injec-
tion. This response should not be misinterpreted 2s a response
to the presence of veolatiles, which may take place in 1 to 2

seconds.

If volatiles are present, a "backflush" peak will be recorded,
and an upscale response of che needle on the read-out meter
will be noted. If no vclatiles are present, there will be no

peak and no response.

The “backflush" peak height and duration of the upscale re-
sponse related to the injection size are indicative of the

total volatile organic compound conceptration in che sample.

The sample number and injection size should be recorded direct-

ly on the strip chart paper. (See Section 8 and Figure 8-1.)
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(11) Afrer each sample, the gas-tight syringe should be flushed and

a blank injection made to check cleanliness,

By using the technique described above, it is possible to quickly

separate cthose samples not having volatiles and thus not requiring any

further analysis from those containing volatiles. The latter samples

will subsequently be run through GC screening.

$.2.2 GC Screening

The gecond phase of OVA sample screening involves running chromato-

grams on those samples vhich showed "backflush" peaks during the total

volatile organic screening phase. The elements of the process are:

(D

(2)

(3)

(&)

The BACKFLUSH VALVE ia placed in the UP position so that tlie
injected sample will run through the column.

A headspace vapor sample is withdrawn from the sample vial with
a clean gas-tight syringe. The agmount of vapor withdrawa is
dependent on the best judgement of contaminant conceatration
from the response recorded during the total volatile screening
of that sawple. The size mar be altered as subsequent injec=-

tions are made.

The sample is introduced inte the GC column with the Strip
Chart Recorder running. The proper injection techaique is im-
portant here, i.e., injecting the sample all at once. The in~

jection event should also be marked on the strip chart,

Many watetISamples contain significant concentrations of meth-
ane, which elutes from the columr in 1 t¢ 2 seconds. (This
screening phase may reveal that some samples showing 'back-
flush" peaks during the total volatile screening contain only
methane,) Decaude the methane may extinguish the FID flame in
some instances, the operator should be prepared to relight the
flame. It is not necesssry to abort the chromatogram at this
point, since the flame can usually be reignited within a few
seconds.
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(5)

(6)

(1)

(8}

(9)

(10)

Depending on the column being used and the column temperature,
the chromatogram should be run for several minutes. The BACK-
FLUSH:VALVE should then be depressed and the Strip Chart Re-
corder left running to record a total "backflush" peak which
will occur if heavier compounds are still in the column, Keep
in mind that activating the BACKFLUSH VALVE reverses the flow
of carrier gas in the column, in this case sweeping the remain-
ing compounds to the FID, where they are recorded as the "back-
flush" peak. '

The column should be allowed to backflush for 1.5 times the

length of the chromatogram.

If 2 chromatogram is to be run on a different sample, the
syringe should be flushed with ambient air several times and
checked for cleanliness by making a blank injection directly to
the FID, befove placing the BACKFLUSH VALVE in the UP position
for the next chromatogram.

Chromatograms of blank injections should also be made at inter-

vals during the analysis.

Experience has shown that a shorter column such as a T-6 1is
useful for initial chromatograms, especially under cool field
conditions., At warmer temperatures, the Portable Isothermal

Pack (PIP) assembly may he used. (See Glossary of Terms.)

1f geparation problems occur, longer columns or columns of dif-

ferent polarity may be employed.

6.2.3 Compound Identificatior

After chromatograms have been run on all samples showing the pre-

sence of volatiles, the samples containing only methane can be eliminated

from further consideration. The next phase in sample analysis is com-

pound identification, which requives the availability of a set of stan

dardsmade up of volatile compounds likely to be water contaminants {see

6=5
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Section 7 for information on standards)., Since it is not feasible to

have field standards available for all volatile organic compounds, it is
important to check any available site background data which might iden-
tify compounds likely to be found.

The following approach is suggested for compound identification:

(1) From a set of master analytical standards, a variety of mix-
tures of dilute aqueous solutions of volatile compounds can be
prepared. For example, a solution containing benzene, toluene,
xylene, and ethylbenzeae could be prepared. Another solution
containing trichloroethylene, 1,l,1-trichloroethane, and tetra-
chloroethylene could be prepared, and so on. The elution or-
ders of the compounds in these mixtures will be constant for a
given GC column and previously determined. (Sea Appendix P.)
Chromatograms of these “knowns'" are then made under the same
conditions as the samples by making injectioas of headspace

vapor.

(2) The chromatograms of the "known" mixtures are comparei to those
of the samples to determine if there are apparent -etention-~

time matches.

(3) Apparent retention-time matches are noted and a different GC
column fitted to the OVA, Chromatograms are run on the new
column for the samples and the “knowns," and retention times
are compared again.

(4) A retention-time match on two different columns provides a
fairly reliable identification; however, the requirements for
absolute positive identification are more stringent (Section
4.3). FIT OVA operators are cautioned to include the word
“tentative" or "preliminary" in all statements of identifica-
tion. Figure 6-1 provides a schematic tepresentation of quali-

tative technique.
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The above schemitic reprassntation is of chramatograms obtained by Injecting hetdensces vapar from o water
sampie (1) snd from dilye agueous mixtures of known volatiis organic compounds {2} and {3). Chromatograms
of the tarples and known standiards wers sizo run on ditfsrent columne ta confirm retention time matches.

{1) 150 ul injection: {Smal! spika mavks injection)
1,1, 1. Trichloroathane

Trichlorosthylene

Tetrechicrosthans

Toluena

Ethylbenzene

1. Air Pesk Ous to Backfiush Valve Activation

(2) 100 ul Injection: (Small pike marks injection)
& 1.1,1-Trichtoroathene
b. Trichlorosthylene
e. Tatrachlorosthylene

spppP

{3} 100 ul Injection: (Smail spike macks injsotion)
& Hanzene

b Tolusne

e Ethylbenzens

d Oxylens

Figure 8—1 TYPICAL SAMPLE CHROMATOGRAM
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6,2.4 Quantitation
Following tentative identification of compounds in the sample, a de-

termination of concentratioen can be made if that information is desired.

be quantified be prepared from the master standards. To make the process
more expedient, peak height is used as the indicator of compound concen-
tration. Preparation of the dilute solutions of known concentration is
addressed in Section 7. An example of peak height analysis to determine

compound concentration is given in Figure 6-2,

6.3 SOIL SAMPLES

‘ ' Quantitation requires that dilute aqueous solutions of the compounds to

| Soil samples for volatile organic analysis with the OVA can be pro-

[ cessed by the same techniques described in Section 6.2. Precise quanti=-
! l tation of goil samples cannot be carried out in the same manner or as
I’ easily as water samples due to differences in soil densities, adsorption
‘ . characteristics, moisture content, and other factors. Therefore, deter-
mination of concentrations of soil contaminants will at best be estimates
.l ' based upon the OVA's response and the operator's experience.
6.3.1 Collection of Soil Samples
' Soil samples are collected in volatile organics analysis (VOA)

vials, leaving a headspace for vapor accumulation. Soil samples may be
l collected during installastion of monitoring wells by taking small quanti-
y ties from a split-spoon soil core. Samples may also be obtained by using
l a shovel or hand auger to penetrate the soil surface. Sample-collecting
personnel should be instructed that only subsurface samples are to be

taken since contaminants volatilize from the surface.

6.3.2 Preparation for Analysis

The samples shouid be allowed to thermally equilibrate te the tem=
perature of the GC column prior to amalysis. 1If the ssmples are cold, a

tion of vapor in the headspace. Avoid overheating because higher boiling

components may condense on the GC column upon injection,

{. ware water bath can be used to accelerate equilibration and the accumulas-

001639

001639




|
| / ©
| / / “
i1
, (1] o
' ]
{1) Schomstic reprmantation of & 100 ul headspace vapor injections of 4 watwr sampie. Compound hes pre-
vigusly besn identifisd 45 benzene. Pask haight is 5 chart divitione.
{2) Schemstic rapressntation of s 200 vk headupsce vapor injection of a 200 ppb standard preparsd from s
moster standard. Peak height is 25 chart divisions.
The peak height in (1} i twice that of {2), and the injecticn size of (1) is sne-half that of (2). Therefore,
' the concentration of the sample is four times that of the stsnderd, or 800 ppb.
1
Figure6-2 PEAK-HEIGHT ANALYSIS
l ! 6-9
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6.4 AIR SAMPLES
Air samples from "hot" areas of g site are again analyzed by follow

ing the procedures outlined in Section 6.2; however, a greater variety of
techriques may be employed to collect aiy samples.

6.4.1 Air Sample Collecticn

The following techniques are suggested, and it ig anticipated that
additional techniques may be proposed from the field experiances of F.T

personnel,

© Direct Intreduction of Szmple by OVA SaMPLE INJECT VALVE: The
OVA and Strip Chart Recorder can be donned and taken into a site,
where operation of the ovA in tha survey mode can identify a
"hot spot." A chromatogram can be run by activating the SAMPLE
INJECT VALVE and switching the Strip Chart Recorder, Identifica-

tion and quantitation can be accomplished off-site. A limitation
of this technique is that the operator must remain standing still

for several minutes vhile running the chromatogram.

0 Gas-Tight Syringe: An air sample can be obtained with a gas-
tight syringe by returning to an on-site "hot spot" previously
identified by an OVA or hNu Survey. The syringe is flushed sev-

eral times in the contaminated atmosphere, and 2 sample is drawn
and carried off-site to an area where the OVA is set up for field
analysis. The sample can ther be injected into the GC column, a
chromatogram run, and further qualitative/quantitative analysis
performed.

o Air Bag Sample: By connecting an intrinsically safe portable
PUump to a gas sampling bsg, an air sample can be obtained from
locations of interest on a site, The bag is then taken off-site
to the field analytical areas where a syringe can be uged to
vithdraw samples of the air from the bag for injection into the
GC colemn., An alternative injection method would be to attach
the sample inlet probe of the OVA to the bag valve and perform an
injection of the air from the bag by using the SAMPLE INJECT
VALVE,

6-10
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o Adsorption Tubes: By coupling an intrinsically safe portable

pump to a sampling tube packed with charcoal, Tenax or some other
adsorbent, air samples for volatile organic samples can be ob-
tained for subsequent desorption (using a portable thermal de-
sorber) and analysis with the OVA. Further guidance on this

technique is forthcoming,

6.4.2 Air Sample Analysis

Qualitative analysis is accomplished by means of the technique de-

scribed in Sectiom 6.2.3, while quantitation is carried out using the
peak-height technique, Preparation of quantitative standards is ad-

dressed in Section 7.

6.5 SAMPLE SCREENING WITH THE hNu

The hNu may be used to determine the presence or absence of vola-

tiles in soil or groundwater samples by using the following technique:

o Collect the soil or water sample in a glass container (VOA septum

vial not needed) leaving a 25% headspace.

o Shake water samples or allow soil samples to thermally equili-

brate. (Samples may also be warmed in a water bath,)

© Remove sample container cover and insert hNu probe extender into

headspace. Record teading.

6-11
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SECTION 7

PREPARATION OF STANDARDS

7.1 INTRODUCTION

The use of the OVA in thea GC mode is not intended to replace labora-
tory GC/MS analysis. As a fiald analytical instrumant, the OVA will
provide rapid preliminery qualitative/quantitative data which csn facilie~

"tate field operations and halp laboratory personnel in their anslysis.

The following sections on standard preparation are designed to be
employed by field personnel using a minimm smount of equipment and tima.
Therafore, there is some lstiztude in the dagree of precision iavolved in
the preparation of quantitative field standards. It should be recognized
that there will be absoluta nuncticﬁ} discrepancies betwvaen field end
laboratory-generated date; howevar, if a reasonable degree of attention

is paid to the preparation of quentitarive field standards, the relative
discrepancies between field and laboratory dats should be minimal. For- -

example, the absolute difference between 4,000 ppb and 8,000 opb is
large, but the relative difference is hardly significant. Further, there
is 3 marked adventage in knowing the concentration of a contaminant in @

relative sense, a4 opposed to simply knowing thac the contaminant is
present.

7.2 MASTER STANDARD XITS

A set of standirds which can easily be taken into the field is nemd=
ed to perform qualitative and quantitative analyses with the OVA. Ob~

viously, it is impossible to anticipate every type of volatile compound
which might be encountered. FEased ca compounds commonly encountered by
reg.onal FIT personnel, an initial set of 23 “master standards” is being
prepared for distrvibution to each regional OVA operstor. Additienal
compounds may be acquired by the regions on a site-specific basis if
background information indicates that compounds not included in the
initial set are prasent in significant quancities at a site. <Table 7-1
is a list of compounds to be inclﬁdtd in the initial set. Also provided
are tht densities of each compound snd solubility daca. (Solubiliry data
are not presently svailable for all compounds.)

1-1
. aslegy and arvirencuond. s
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TABLE 7-|

PIT MASTER STANDARDS

Compound Density Solubility In Hy0
(g/ml) {pom at 25°C)
1. ‘Dichloroemethane (mathylene chloride)?5S  1.326 13,000
2. Trichloromethane (chlorofora) (035 1.483 8,85
3. Carbon tetrachloride 1.594 770 <t
4. Dichloroethans (ethylens dichloride) 1.175 8,800 <t
5. 1,2=trans dichloroethylene £.23% :f
6. Trichlorocathylene (TCE) |3\-<~ 1.456 1,100 o
7. 1l,l,l=trichloroethans |22. 5 £.325 1,480 O
8. Tetrachloroethylens \S€ 1.593 *
§. Dimethyl ketone (ascetona) 0.789 "
6. Mathyl ethyl ketone (MEK) 0.815 247,000
1!. Methyl isobutyl ketone (MIBX) 0.804 17,000
12. Benzene +¢ 0.879 1,780
13. Methyl benzene (toluene) 4l 0.866 518
l4. cChlorobenzene 1.105 463
15. Eehyl benzane 46 0.867 152
16, Hitro benzens 1.19¢9 *
t7. 1l,2-dimethyl benzene (0-xylene)lo¢ 0.368 t7s
18. 1,3-dimethyl benzens {m-xylene) 10¢ 0.280 196
19. 1,4-dimethyl benzeae (p-xylene) {09 0.861 198
20. Ethyl acetace 0.9003 -

e S  ————v—

e

*Solubility Data Not Currently Available

7-2
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7.3 COMPOSITION OF MASTER STANDARDS

Each master standard consiste of & saturated water solution of the

particular compound. The standards sre prepared by placing & small quan-
tity (3 to 4 ol) of the pure solvent in a 40 or 44 ml VOA vial with dis-
tilled water. Ths total volumz of solvent and wvater should be 752 of the
vial volure, i.e., to teave & 213% headspace. An smount of mercury which
is sufficient to cover the vial's septum vhen inverted is also plzced in

the vial. This prevents loss of the volatile solvent aftar the septum

_has been repeatadly pierced with a syvinge.

Since the majority of the compounds in Table 7-1 are relatively
iomiscible in wvater (notable excections are acetone, methanol, MEX, and
MIBK), two layers will form in the vial, one organi¢ and onme aqueous.
The dengsities of the irdividual cowpounds will deteruine whether the
orgenic laver is above or below the vater. Figure 7-1 is 3 schoustic
tepresention of caster standard vials.’

7.4 USE OF MASTER STANDARDS

The master standards are intended tc be used over the long term to
prepare secondary standards for OVA analytical work. The sscondary stan~-
dards may be prepared for both qualitative and quantitative wvork. By
using the mercury seal method, the secondary standards will also hold up

over time. The following sections provide some specific guidsnce on the
use of master standards.

7.4.1 Qualitative Standards

The basis of the approach to compound identificatica outlired ia
Section 6.2.3 was the use of & mixture of compounds to establish retea-
tion-time orders which could be employed te match the retention times of
unknown compounde in & ssmple. The mixtures are prepared bv removing |
to 3 ul of the saturated acueous layer from esch master standard desiced
and placing it in a VOA vial containing approximately 20 ml of distilled
water. A gyringe is used to obtain the aqueous portion from the master
standard. Care should be zaken to flush the syrisge thoroughly with
clean water after each naster standard in order to prevent cross=
contarination of standards. For exarple, a five-component qualitative

standard can be prepared by combining small quantities of each of the

* wevlegy obd envireumens, bna.
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Figure 7-1 MASTER STANDARDS
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following frowm the individual master standards in one VCA vial: benzene,
tolusne, trichloroethylene, tetrachloroethylene, and ethylbenzece. For
qualitacive confirmation, individual secoandary standards can also be

prepared.

7.4.2 Preparation of Quantitative Standards (Solubility of

Cowpound Xnown)
Table 7-1 lists available sclubility data for savaral of che coe~

‘pounds in the master standsrds kits. Most of the literature sources

that were checked list the compounde in Table 7-1 ae simply "insoluble"
or "slightly soluble." The solubilicy values givem are oz levels vhich
are cftan considered to be significant for surface water and groundvater
sacples. Considering that lsboratory GC/MS data available to FIT report
compounds in lov ppb concentraticns, the fuct that tolusne is soluble ia
vater to a level of 3513 ppe is indeed significant. The CRC Randbook of
Chemistry and Physics reports that toluene is insoluble.

Where specific solubilicy values are krown, the preparation of quan=
ticative standarde from the master standards can be relatively fast and
simple. Research performed by the Region I EPA laboratory has confireed
that the following approach ca&n provide very reproducible quantitative
standards. Further, the research has shown that varistions in tempera~-
ture, vhich can sffect solubility values, are not significant encugh to
warvant correction. Figure 7-2 illustrstes the use of the master stan-
dard and solubility dats to prepsra quantitstive secondarv standards.
It is not the intent to provide a rigorous gquantitative technique, but
racher to provide field-expedient methods which go beyond simple
qualitstive work.

7.4.3 Preparation of Quantitativa Standards {Solubility Unknown)

Whare solubility data is presently unavailable for some of the stan-
dard c¢ompounds, quantitative standards can be prepared, although not as
convaniently or as quickly as in the method described in Section 7.3.2.
The quantitative standards can be prepared by caking serial dilutions
based on & l:1 volume/voliure rclatianlhip, or the deasity of the compound
of interest cin be incorporated into the calculation to yield gore accu=
race standards. The pure solvent layer of the master standard is usad.
Figure 7-3 provides a schematic presentation of this technique.

7885 aonlogy otd coviroamant, e
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7.4.4 Preparation of Quantitative Standards for Air Sawple Analysis

It is possible to quickly prepare a gquantitative air standard by
using quantities of pure solvent which sre small enough to vaporize
completely im a 40 wl VOA vial at ambient temperature. Figure 7-4
provides an illustration of this techaique,

The following formula can be used for the preparation of vapor

standards:
Concentration (density of solvent

of = {(m! of pure solvent) in g/ml) (24.45) x 108
Vapor (ppm) (Volume of container (Molecular weight of solvent

in liters) in grams)

HOTE: This assumes a temperature of 25°C and a pressure of 760 Torrs.

7-8
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1 ul PURE SOLVENT
FROM MASTER STANDARD

1 ul of pure toluens is withdrown from te master standard, injected into 8 clean, empty 40 mL VOA viad,
and sllowsd to vaparize,

Using the formule pressnted in Seetion 7.34, the concsntrstion of the stsndard ts calculated s tollows:
(001 mL)} .988 g/mi} (24.48) x 10
m: friazq
0

The standerd thua preparsd may be used to prepare standerds of lees concentration iry further dilution on
avoluma/fvaiums basia

5783 pom = 5500 ppm AR

Figure 7—-4 PREPARATION OF A TOLUENE VAPOR STANDARD
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SECTION 8

REPORTING OF DATA

8.1 INTRODUCTION
The following sections address the recording, storage, and reporting

of data generated by field analysis with the OVA. In addition, some sim-

pie "quality assurance"” elements of OVA use on the FIT Project are pre-

sented.

8.2 RECORDING AND STORAGE OF DATA

The following informatioan should be written directly on the strip

chart as the actual qualitative/quantitative analysis takes place:

o

Date of Analysis: May be recorded once before running a group of

chromgtograms on the same date.

Tvpe/Length of Column: For example, "G-24" would indicate a

G-type, 24=inch column. This msy also be recorded once before
running a group of chromatograms, if the same column is used.
Whenever the column is changed, it should be noted on the strip

chart.
Chart Speed: For the Rus Trac recordet, indicate "slow” or "fast”
gear train. Chart speed should be checked occasionally to deter-

mine the stabilicy.

Sensitivity Range: X1, X10, or X100.

Recorder Gain: HIGH or LOW.

Injection Size: Volume of vapor injected for each chromatogram

recorded,

Sample Numbers

001654
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o Activation of BACKFLUSH VALVE: Indication of vhere on chromato=
gram the BACKFLUSR VALVE was activated.

o Purpose of Injection: Indicate whether the injection is a chro-

matogram or a total volarile organic determination,

o Identification of Hlank Injections

o Anmbient or Isothermal Temperature: Figure 8~] provides an exam-

ple of the above.

The chromatograms produced for samples obtained for a project will
beccme a permanent part of the project records and file. Chromatograms
can be affixed to the pages of a bound lugbook, or they can be mounted on
pages to be included in a three-ring binder. The binder or logbook
should then be stored in the project file. In addition to the chromato-
grams for samples, the chromatograms of standards run during the sample
analysis will be included. The chromatograms or data may not be admis-
sible as court evidence, but the documentstion provided by having the
preliminary data readily accessible could be important to the ultimate
outcome of a project,

Information about the conditions during analysis should be recorded
under each affixed chromatogram to supplement the data recorded on the
strip chart. Figure 8-2 provides an example of how to store chromato-

grams in a logbook and what datas should be recocrded,

8.3 REPORTING OF DATA

As each OVA operator gains experience, the data obtained will become

more reliable; however, some analyses can elude the most seasonad opera-
tor and migtakes can be made in compound identification. The data gener-
ated by GC analysis in the field are not designed to take the place of
laboratory GC/MS analysis, but rather tv supplement laboratory anaiysis
and to provide a means for field personnel to obtain dets quickly in
order to improve the technical approach of their work or iacre=ase their
response capabilities in emergencies.

Therefore, wher supplying OVA data for a repcrt or memorandum, it is

important that two adjectives accompany the results. All identification
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(2), (31

Oate of analysis
Calumn typs/length
Ambient temperats. s
injection size

Sample number

“to {lame ionizstion detctar’’; indicstes injaction with backtiush valve I down pasition -

OVA meraitivity range
Recorder gein sstting
Gaer tréin used

Caluma changed to this from type in (1)
Recorder gner vain chunged

injection tize

Sample numbaer

OVA sangithvity range

Recarder gain satting

Backflush vaive sttivated

blank injeetion

Figure 8—-1 DATA TO BE RECORDED ON STRIP CHART
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AFFIX CHROMATOGRAM
NUMSER PEAKS [N SEQUENTIAL ONDEF:

COLUMN
TYPE OF INMICTION

N01657

STANDARDIS)

TEMPERATURE . i COLUMN FLOWRATE
AANGE SETTING _ __ .. AECORDERSETTING __

INJECTION VOLUME _____ . DILUTION FACTOR ..

QUALITATIVE/GUANTITATIVE ANALYSIS

PEAKNO. QUALITATIVEID QUANTITATIVE GC/MS CONFIAMATION COMMENT

¥

COMMENYS: OPERATOR:

Figure 8~2 STORAGE OF DATA
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of compounds should be reported as "tentative" and quantitations should
be reported as "éreliqinary." This is especially important if the site
is involved in litigation or there is a serious public health threat.
The use of "tentative" or "preliminary" is not to be viewed as a means to
hedge on OVA analyses. The inherent difficulties in GC field analyses
make it necessary to clarify that the data obtained is indeed srelimi-
narcy.

Further, if no compounds are detected with the OVA, it should be re-
ported that no contaminants were found at "the limits of detection" of
the instrument. The limits of detection vary vith the response of the
instrument to a given compound.

8.6 QUALITY ASSURANCE
A two-nhased quality assurance (QA) program will be initiated in

order to paintain docurentation of the use of the OVA for field analyses
ir the FIT veglions ind t> ensure that the data produced is es reliable as
pocsible, The elgments of this Q. prograp arc described as follows.

8.4.1 Chromatograms of Standards

Each certified OVA opperator will submit te the FIT NPMO chromato-
grams of cach of the volatile compounds included in the master standards
kit. Information about the anslysis should be written on the chromato-
graw, including column, chart spead, tamperature, injection size, and
standard compound identification,

8.4.2 Quality Assurance Samples

On a regular baais, the NPMO will send samples to the regional OVA
operatore Far analysis. The results snd chromatograms of the sumples
will be returned to the NPMO within the specified time, The pucpose of
this procedure is to ensure the quality of OVA data being generated withe
in the regions and te identify any problems being encountered. Where
problems ara identitied, assistance will bae provided by the NPHO to the
ragions, ‘

it . . B . -
N . . [}
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who may be able to answer questions ot provide hel

SECTION 9

RESOURCE LIST

Below are thes nares,

tered during the use of the OVA and hNu:

3.1

9.2

QVA

Paul Clay, AFITL, Region I
30 Cusmings Park
Wwoburn, MA 01801 (617) 935-0228

John Panaro, Chemist, Region I
30 Cummings Park
Woburn, MA 01801 (617) 935-0228

Dr. Thomas Spittler, EPA Region I
60 Westview Street
Lexington, MA (617) 861-6700

Larcty Robinson, OVA Repair/Maintenance
Foxboro=Wilkes

140 Water Street
§. Norwalk, CT 06856 (203) 853-1616

William Goode, Region V
223 Weat Jackson Boulevard
Chicage, IL 60606 (312) 663-9415

hty
Paul Clay, AFITL, Region I

30 Cummings Fark
Woburm, MA 01801 (617) 935-0228

9-1

- . . . L3 Y
. 50 - .

addresses and te!:zphone numbers of individuals

p for problems encoun-
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9.3

hNu Systems, Inc.
Service Dept.
(617) 964-6690, Ext. 42

William Goode, Regiom V
223 West Jackson Boulevard
Chicago, IL 60606 (312) 663-9415

Ceoff Hewitt, General Sales Mgr.
hNu Systems, Inc.

30 Ossipee Road

Newton, MA 01264 (617) 964~6690

PROJECT COORDINATION

Robert King, FIT/ANPM
1700 N. Moore Street

Rosslyn Center
Arlington, VA (703) 522-6065

9-2
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APPENDIX A:

OVA TROUBLESHOOTING GUIDE
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IRDURLE SHOOTING - SURVEY MIDE OPERAT ION

o

TROUEL E

1) Low sumple flow rute on flow indicator. | a)

FROUBLE SHOOTING PROCEDURE

Check prrmary filter in swdepack and pact icle
filters v the prckup assemsly.

Determine sysombly containing restrict ton by
process of eliminution, i.e¢., romove probe,
remave feadout Assesbly, remove primicy
filtec, ste.

If the restrictjon :s in the Side Pack Aases-
bly, further i1solate by discannect ing the

sample flow tubing at vacious pownts, L.e.,
pump output, chasber input, etc. Note: The

uhecent restcict ions due to leagth of aeapla

Line, flame aceestors, etc., must be teken
mnto account when trouble shoot xng.

REMEDY

Replace or clean filter 1f clogned.

[nvest iqute the assembly contawning thas
roatrict 1on ta determine cautse of block-
#ge. Clesn or teplace as required,

L}t i the detector chamber, remove and
clean or replece pacous metal Flume
srcestacs.  [F pump 1s found to be tha
problem, remove and ¢lean or replace,

Nomenally 2 units on Flow gauge, (See
sl8so & below)
b}
c)
2) H2 Flame well not lLight. a)
(See alsa § balow)
[ b)

e)

e)

Check sample flow rate (see 1 asbave)

Check 1gniter by cemoving the chember exhaust
pact and obsacving the glow whea the IGNETE
Button i3 depressed.

Check for cated HZ Supply Pressure. (L iated
on calibrat 1on plale on pusp bracket.)

Check H2 flow rute by observing the PSIE de-
crease to peegsure on the HZ fank Preasure
guuge. [he flow rate should bs dhout 138 PSE
decrease in pressuce per hour., (Approxisately
12 cc/min, ot dstecter.) On snstcumeats with
CE Optien, disconnect column and seasurs H2
flow rete with & bubble seter.

Check all HZ plumbing joaintas far leeks using
soep bubbla solut ton. Also, shut off all
vélves snd note presaure dacuy on H2 tank

guuge. [ should be less then 350 PSIG per
hour. O O 1 6

{f sample flaw rate 13 low, follow pro-
cuduca | abave.

If 1gniter daoea not light up, replace the
plug. If 1gnitec steill does not light,
check the battery and miring.

Lf low, remave battacy pacic and sdjust to
proper lovel by turning Lhe allzn wrench
wdjustaunt on the low pressure cegulutor
cop.

The normal caeuse for H2 flow restrict son
wauld ba & blacked ac pactially hliocked
cupillacy tuba. If flow rute is marqin-
ally low, attempt to compensate by in-
creasing the H2 Supply Prussuce by one«
half or ona PS[. [Ff flow rule cannat be
compersuated for, replace capiliary tubimg.

Repuirc leskirg joint.
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IRDBBEE SHOOTING - SURVEY MODE OPERATION
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TROUBLE

2) Eontinued from Page A-1

TROUBLE SHOOTING PROCEDURE

f)

g)

h)

Check to see if H2 supply syatem s frozen up
by taking unit into a werm arca.

Remove exhaust port and check for contaeing-
tion.

Check epacing between collecting electrode
end burner tip. Spacing should be 0.1 to
0.15 inches.

REMEDY

If there is soisture in the H2 supply
system and the unit must be opereted in
subfreezing temperatures, purge the H2
system with dry N2 and ensure the H2 ges
used is dry.

If the chasber is dirty, clean with ethyl
alcohol and dry by running pump for
approximetely 15 minutes. 1f H2 fuel jet
is misaligned, ensure the poraus setsil
flame arrestor is properiy seated.

Adjust by screwing Mixer/Burnar Assembly
in ot out. This spacing problem should
only occur after reassesbling a Mixer/
Bucner Assesbly ta a Preamp Assesbly.

3) HZ Fleme lighte but will not stay
Lighted

8)

Follow procedures 2 (s), (c}, (d), (e), {g),
and (h) sbave. Also refer to 5 belaw.

4) Flame-out alarm will not go an when
H2 flama is out

a}

b)

¢)

d}

Check instrument calibration setting and GAS
SELECT contcol setting.

Remove exhaust part and check for leakage
current path In chamer (probably mofisture or
dirt in chasber).

I¢ @hove procedures do not resolve the prab-
lem, the probsble cause is & malfunction in
the presmp or power board mssemblies.

Check volume control knob is turned up.

Readjust a8 required to proper setting.
Note that aon linecar OVA's the flame-out
elerm ig ectuated when the meter reading
goee below Zera.

Clean contaminet kon and/or wofsture from
the chasber ueing & swab end alcobol, dcy
cheaber by tumning puep for spproximately
15 minutes.

Return preamp chember or power tward
sasembly to the factory for repair.

Adjust for desired volume,

0016673
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TROUBLE SHOOTING - SURVEY MODE OPERATIGN
FROUBLE TROURLE SHOOTING PROCEDURE REMEDY
5) Fatee Fiame-out Alsre. 8) f[lame-put elarm is actuated on linear inatru-~| When using the X1 renge, atjust meter
sents shen signal goes below slectronic zera to t ppm rather then zecro. Be asre fa-
(even though flame is ati)l an}. Fhis can be| strument hag heen zerozd to “lowest ex-
due to inaccurete initial setting, drift or ay pected ambient backgrosnd level.”
decrease in ambient concentration. Verify if
thia Is the problem by zeroing metsr with
flame cut and reigniting.

§) Siow response time, i.e., time to a) Check to ensure that probe is Firmly seeted Regeat by tolding the probe firmly againat
obtain reeponae after sample ia epplied on the rubber seal in the readout wssewbly. the rubber seat end then lock in position
to input. with the lwrled locking sut.

b} Check sample Flow rate psr procedure 1 abave. § See | above.

7) Slow recovecy time, i.e., too long & e} [This prolilem iz normally caused by contemina-{ Clean or replace conteminated sample line
time for the reading to get back ta tion in the sample input line, requicing pump<s or essembly ss required.
ashient after exposure to a high concen- ing for 8 long period to get tha system clesn
tration of organic vapor. of vapors aqain. Charceal in the lines would

be the worst type of contaminstion, laolstae
through the procese of elimination. (See
1)),
b) Check frame chamher for contsmination. Clean as required.

8) Ambient beckground reaeding in clesn 8) An ambient background reading can be caused by Use a higher grade of hydrocarbon free

environment is too high. hydrecarbong in the H2 fuel supply aystem, tydrogen., Check for contaminated Fittings
Place finger over somple probe tube realtict-{ on Filling hose essembly.
ing semple flow and if meter indication does
not o down significently the contamination
is probably in the HZ fuel.
b) An asbient backgraund reading cen be ceused by Remove the exhaust port (it is mot necea-

a residue Of sample, building up on the fece
of the sample injet Fifter, If the test tn
6(e) shove produces & large drop in reading,
this is usually the ceuse.

N0 4 6884
L~ = A R — A = ey

eary to temove instrument from case), wie
smal i wire brush from the tool kit or a
knife blade and lightly scrub surface of
sample inlet filter, .




-

P-¥

001665

FROUBLE SHOOFING - SURVEY MDDE OPERATION

i - L d

o

TROUALE

8) Conttnued From Page A-3

TROUGLE SHOOTING PROCEDURE
c) An asbient buckqround reading can afsc be
ipul system. [(he most tikely couno would

8 contiseinant absurbed or condensed in bhe
sample fwne. Nata:

coused by hydrogan zont esinet 1on 1n the mlj
be

the buirldup of bBockground vepors.,
run the it shenevaer passibie and ataca (it
with the carrying case open In clesn aic.

[t should be esphesized
that cunning the mstrumont tends to keep do
Therefore,

REMELY

Clean and/or replace the sample rnput
lines. Normully the fines will claar up
wmith sufficaent running.

9) Pump will nat tun

| Hone Possible

Return OVA to authorazed repoar facalsty.

10) No power to electranics but pump runs

Nane Poasible

Roturn OVA to authorized reparr factlity.

11) No power to pump or elactronics.

g) Place baltery on chacger and see 3f power 3
then avarfable.
area.

Recharge in 8 non-hezardoue

If power 18 ova:laebls, battery pack 19
dead or opan. Recharqge battery peck, IF
still defective, replace battery pack,
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JROUBLE SHOOTING: GC MOOE OPERATION
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THOUBLE TROUBLE SHOOTENG PROCEDURE REMEDY
1) Low sample Flaw rete on flow rndicalor @} Check Teflon tubing on valve sssembly for Straighten oc replace teflon tubing
kKinks, etc.
b) Check flow cale with velve i down posatson. Check far over restricl ion of charcoul
filter
2] HZ2 Fiame will not light a) Check column connecliona on top of :mat to Tiwghten fittings
make auro they ure tight.
b} Check column for shurp bends or kinks. Replaca colusn
(Hydrogen Filows through this colusn at all
times and u sharp bend wili compact packing
tao tightly far proper hydragen flow.}
¢) Check charcoal filter Filtinge to meke sure I ighten Fiitings
they are tight.
d) Check H, flow rute fram the column. Adjust hydrogen pressure to obtain 12
cc/min.
e) Check that the inject end Backfiueh Valves ard Ensura both vaives are =zither completely
both completely 1n or out. A purtially scti~! in ar out.
vated valve will block the HZ and air flow
puths.
£} If & aew caluwy was tnatselled prioc to Increase hydrogen predsure to ablein
problem ident :ficat ton, check for proper propar hydrogan fFlow rate or if column
hiydrogen flow rote through the coluan (should| 18 excesawely restrictive, replace or
be appraximastely 12 cc/minute). repack the column.
3} Asbrent background reading 1 clean a) Eheck for contsminat ion 1n charcoal filter Replace act ivated charcosl 1n charcoal
envitonment 18 too high vogembly. [his cen be detected 1f smbient filter sseembly.
reading lncreases when going ta to the
chromatogesphic sode.
b) Check for conlamination in coluen. Replace ot clesn column.
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‘ 3} Continued from Page A-S

TROUBLE SHOOTING: €€ MODE OPERATLON
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TROUBLE SHOCT (NG PROCEDURE

c)

Check for contamipet 1on 1a column vielve
usuemly.

RENEDY

Remove valve stems and wipe with clean
Lint-Free cloth, Heat volve useembly
duttng oparcat ko to vaporize and remove
cont gminant e,

4) Flems-out when gpecating sither valve

£naure valves ate being opersted with s quick,
posit ive mot 1on.

Eaither HZ or aur may be leaking around one or

motre of the valve qued rings. Agssess by teatd
and "N* Fing amepect 100,

Dumaged or warn quad rrngs causirg [eak,

Oparate valve with o pasitive mot 1on.

Resove stems and lightly coat with sibi-
cone greese, only on cantact sucface of
the "0" ring. Wipe off excess {(do not re-
move quad rrngs).

Replace quad rimgs and qrease an above,

b 5) Excessive peak tarling

€hange or clean GC column and see 1f problem
disappears.

inspect EC vulvas for excessive silicone
qresse of cont awnat jan,

Ensure columns are clean prior to use.
1f one of a seme type of colum teils
worse then others, repack the calumn or
diacard.

Excoasive lubricant or forewgn matter in
the valve usseshly con cause excessive
tailuxy. Clann valve ussembly and laightly
relubricate 48 tequired. Lubricant ehould
be put only an the outside contact surface
of the "0* ring. 0o not get grease into
*0* rirg grooves,

ll
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APPENDIX B. COPY OF EXEMPTINN LETTER
FOR CARRYING HYDROGEN-FILLED OVA ON
PASSENGER ALRCRAFT
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DAT-E 2607
(FIRST REVISION - CORRECTED COPY)

1. Century Systems Corporation, Arkansas City, Kansas, is hereby ‘granted
an exemption from those provisions of this Department's Hazardous Materials
Regulations specified in paragraph 5 below to offer packages prescribed
herein of a flamzable gas for transportation in commurce subject te the
limitations and special requirements specified herein., This eaemption au-
thorizes the shipoent of hydrogen in certaln non-DOT spocification cylindare
as described in paragraph 7 below, and provides no relicf from any regula-
tion other than as specifically stated., Each of the follouwing is haoreby
granted the status of a party to this excuption:

U.S. Department of Health, Education and Welfare, Rockville,
Maryland - PTE-l. )

2. BASIS. This exemption is based on Century Systems Corporation's appli-
cation dated March 10, 1978, subnmitted in accordance with 49 CFR 107.105 &0
and the public proceeding thereon. The granting of pariy status is basaedd
cn the folloving cpplication submitted in accordance vith 49 CFR 107.111
and the public proceeding thereon: -
The U.S. Department of Health, tducation' and Welfare's application Q

dated March 13, 1978, ©

HAZARDOUS MATERIALS (Descriptor and class). Hydrogen, flam=able gas.

PROPER SHIPPING RNAME (49 CFR 172.101). Hvdrogen,

5. REGULATION AFFECTED. 49 CFR 172,101, 175.3.

6. MODE OF TRANSPORTATION AUTHORIZED. Passenger-carrying afrcrafe.,

7. SAFETY COMIROL MFASURES. Packaging prescribed is a non-DOT specification
seamless stainless steel cylinder of not more than 7.22 cubie inch wvater
capacity; each cylinder to be pressure tested to at least 4000 psig, and
charged to not more than 2100 psig act 70*F. The cylinder is a component parg
of a portable gas chromatograph.

8. SPECIAL PROVISIONS.

a. Each device must be shipped in & strong outside packaging
2s prescribed in 49 CFR 173.301(¢k).

b. A copy of this exemption must be catried aboard each air-
craft used to transport packages covered by this exemption. -

c. The pilot in command must-be advised vhen the gas chro-
batograph is placed on board the aircrafe.

d. The gas chromatograpgh muct be appropriately sceured.
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Continvation of 1st Rev. DOT=E 7607 corrected copy RAFT
9. REPORTING REQUIREMENTS. Any incident involving loss of contenls~
package nost b2 reported to rhe Office of Hazardous Haterials Regulation as

soon as practicable.

10. EXPIRATION DATE. May 1, 1980.

St

Tssued ac Washington, D.C.:

ol o=t P 77

Alan 1. Roberts {DATE)
Associate Director for

Hazardous Materials Regulation

Materials Transportation Bureau

Addreas a1l inquiries to: Associate Director for Hatardous Hateriala
Regulation, Materials Transportation Bureav, Rasaarch and Special Programs
Mdainistracion, Dopactment of Transpartation, Washingten, D.C., 20590.
Avtantien: Ewemptions Branch.

001670

Diac: B of E, FAA

DEPARTMENT QF TRANSPORTATION
RESEARGH AND BPECIAL PROGRAMS ARMINISYRATION
WASHMINGTON. D C FUNIQ

DOT-E 7807
(PTEY

In accardanca with 49 CFR 10704 of the Depurimanl of Transporltation (DOT)
Hazardous Materials Regulations the partyls) listed below are granted the status of
party to DOT-E 7§01,

The expiraUen dute of tha examptlion Is March U, 1982 for the party(s) Usted below.
This authorization forms part of the exemption ané must be attached to it

13 JUN 1380

[ (DATE)
Assoe:ate Director for®”
Hazardous Materiels Ragulatinn

Materials Transportiation Bureau

Dist: FAA
EXEMPTION HOLDER APPLICATIOM DATE
Clayton Environmental Consultants, Inc, Decermber 5,1979
Southfield, Michigan
Foxboro Company March 241, 19580

001670
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us Depcrlmem 400 Sevgn[r; Streal. § W
of rgnsporighon washingion. 0C 20530

: Resedrch and
| ' $pecial Programs
H

Administration -

DOT-E 7607
(EXTENSION)

In accordance with 45 CFR 107.105 of the Department of Transportation (DOT)
Hazardous Materials Regulations DOT-E 7607 is hereby extended by changing the
expiration date in paragraph 10 from December 1, 1883 to September 1, 1985.

. This extension applies only to party(s) listed below based on the application received
| ' in accordance with 49 CFR 107.105. Al other terms of the exemption remain
' unchanged. This extension forms part of the exemption and must be attached to it.

001671

d?’ﬁjwﬁc_.é/ | 0CT 27 1988

Alan I, Roberts (DATE)
Associate Director tor

; Hazardous Materials Regulation

' Materials Transportation Bureau

| Dist: FAA .

' EXEMPTION HOLDER APPLICATION DATE

I Foxboro Company September 16, 1983
South Norwalk, Ct,
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APPENDIX C: IONIZATION POTENTIALS OF
SELECTED MOLECULES
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IONIZATION POTENTIALS (IP) OF
SOME ATOMS AND SIMPLE MOLECULES

TABLE C-1

Qo = o ox

[

H

1P (eV)

13.
1.
14,
13,
8.
10.
17.
.0l
.84
A:)
426
15.
12.
.01
15.
9.
1i.
13.
15.
11.
10.

13
11
10
15

14

595
264
54

614
149
357
42

580
075

13
25

18
7

48
55

HF
HC1
HBr
R
504
€0y
cos
€Sy
N0
NO,
0.
H,0
Hy5
HaSe
HyTe
HCN

IP (eV)

9.28
15.77
12.74
11.62
10.38
12,34
13.79
11.18
10.08
12.90

9.18
12.80
12.59
10.46

9.88

9.14
13.91
13.8
10.15

9.840
12.98

0016753
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TABLE C-2

IONIZATION POTENTIALS (1P) OF

SOME PARAFFINS AND CYCLOPARAFFINS

Mplecule

methane

aethane

propane

n-butane

i-butane

n~pentane
i-pentane
2,2-dimethylpropane
n-hexane
2-methylpentane
J-methylpentane
2,2-dimethylbut ane
%,3-dimethylbutane

n~heptane

2,2,4-trimethylpentane

cyclopropane
cyc¢lopentane
c¢yclohexane

methylcyclohexane

i

1P (eV)

12.98
11.65
11.07
£0.63
10.57
10.35
19.32
10.35
10.18
10.12
10.08
1o .06
10.02
10.08
9.86
10.06
10.53
9.88
9.85

i
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TABLE C-3

LONIZATION POTENTIALS (IP) OF
SOME ALKYL HALIDES

(l

Molecule

HCL

Cl;

CH,,

methyl chleride
dichloromethane
trichloromethane
tetrachloromethane
ethyl chloride
},2-dichloroethane
l-chloropropane
2-chloropropane
{,2~dichloropropane

1,3-dichloropropane

" |-chlorobutane

2-chlorobutane
l-chloro-2-methylpropane
2-chloro=-2-methylpropane
HBr

Bry

methyl bromide
dibromomethane
tribromomethane

CH,BrCl

CHBr,Cl

ethyl bromide
1,l-dibromoethane

t-bromo-2-chlorcethane

IP (eV)

12.74
11.48
12.98
ir.28
11.35
11.42
11.47
10.98
£1.12
10.82
10.78
10.87
10.85
10.67
10.65
10.66
10.61
t1.82
10.55
10.53
10.49
10.51
10.77
10.59
10.29
10.19
16.63
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TABLE C-3 (Cont.)

10NIZATION POTENTIALS (LP) OF

SOME ALKYL HALIDES

Molecule

CF4Bry

CH3CF;Cl (Genetron 101)
CFC1,CF,CL

CF3CCly (Freon 113)
CFHBrCH,Br

CFyBrCH,Br

CF4CH,1

n~C3Fyl

a-C3F7CH,CL

n-C3F7CHy I
1-bromopropane
1-bromopropane
1,3-dibromopropane
I-bromobutane
Z-bromobutane
I-bromo=-2-methylpropane
2-bromo-2~methylpropane
l-bromopentane

HI

I

methyl iodide
diiodomethane

ethyl iodide
l-iodopropane

2-iodopropane

1P (eV)

11.07
11.98
11.99
11.78
10.75
10.83
10.00
10.236
11.84
2.96
10.18
10.073
10.07
10.13
9.93
10.09
9.89
10.10
£0.38
9.28
9.54
9.34
9.33
9.26
9.17

C-4
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TABLE ¢-3 (Cont.)

IONIZATION POTENTIALS (IP) OF
SOME ALKYL HALIDES

Molecule 1P (eV)
l-iodobutane 9.21
Z-iodabutane 9.09
1-iodo=2-methylpropane 9.18
2-iodo-2-methylpropane 9.02
i-iodopentane 9.19
F; 15.7

HF 15.77
CFCly (Freon 11) 11.77
CFyCly (Freon 12) 12.31
CF4Cl (Freon 13) 12.91
CHC1Fy (Freon 22) 12.45

001677
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l TABLE C~4
TONIZATION POTENTIALS {IP) OF
. ALIPHATIC ALCOHOL, ETHER, :HIJL, AND SULFIDES
- P —
' Molecule IP (eV)
I 170 12.59
methyl alcohol 10.85
athyl alcohol 10.48
n=propyl alcohol 10.20 0
I i-propyl alcorol 10.16 e
n-butyl alcohol 10.04 0
dimethyl ether 10.90 AR
' diethyl ether 9.53 g
, a-propyl ether 9.27
. i-propyl ether 9,20
HyS 10.46
l methaaethiol 9.440
ethanethiol 9.285
1-propanethiol . ' 9.195
' L-bucanethiol 9.14
dimethyl sulfide 8,685
I ethyl methyl sulfide 8.55
diethyl sulfide 8.430
l di-n-propyl sulfide 8,30
i
i
i
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TABLE C-5

IONIZATION POTENTIALS (IP) OF

SOME ALIPHATIC ALDEHYDES AND KETONMES

e e e T

e i e s e e
—_—‘—"—'——"_——‘—_—-_—-—-_______ﬂh_-__

Molecule

€O,

formaldehyde
acetaldehyde
propionaldehyde
n-butyraldehyde
isobutyraldehyde
n~valeraldehyde
isovaleraldehyde
acrolein
crotonaldehyde
benzaldehyde

acetone

methyl ernyl ketone
methy! n~propyl ketone
methyl i-propyl ketona
diethyl k.tone

methyl n-butvl ketone
methyl i-butyl ketone
3,3-4imethyl butanene
2~heptarone
cyclopentanone
cyclohexanone

2,3~butanedione

2,4-pentanedione

1P (aVv)

13.79
10.87
10.21
$.98
3.86
9.74
9.82
9.71
10.10
%.73
$.53
9.69
9.53
3.39
9.32
9.32
9.34
9.3
9.12
9.33
9.2
9.14
9.23
8.87
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IONIZATION POTENTIALS (IP) OF

TABLE C-6

SOME ALIPHATIC ACIDS AND ESTERS

Molecule

g

formic acid
acetic acid
propionic acid
n-butyric acid
isobutyric acid
n-valeric acid
methyl formate
ethyl formate
n-propyl formate
a~butyl formate
isobutyl formate
methyl acetate
aethyl acetate.
n-propyl acetate
isopropyl acetate
n-butyl acetate
isobutyl acetate
sec=butyl acetate
methyl propionate
ethy!l propionate
methyl n-butyrate
methyl isobutyrate

IF (eV)

13.79
11.05
10.37
10,24
10.16
10.02
10.12
10.81%
10.61
10.54
10.50
10.46
17.27
1e.1t
10.04
9.99
1o.0t
9.97
9.91
10.15
£0.00
10,07
9.98

:
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TABLE C-7

1ONIZATION POTENTIALS (1P) OF
SOME ALIPHATIC AMINES AND AMIDES

Mclecule

NH3

methyl amine

ethyl amine

a=propyl amine
fi=-propyl amine
n~butyl amine

i~butyl amine

s-butyl amine

t=butyl smine
dimethyl amine
diethyl mmine
di-n-propyl amine
di-i-propyl amine
di-n=butyl amine
trimethyl amine
triethyl amine
tri-n-propyl amine
formamide

acetamide

N-merhyl acetamide
N,N-dimechyl formamide
N,N~dimethyl acetamide
N,N-diethyl formamide
N,N~diethyl acetamide
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TABLE C-8

IONIZATION POTENTIALS (IP) OF

OTHER ALIPHATIC MOLECULES WITH N ATOM

Molecule

nitromethane
nitroethane
l-nitropropane
2Z-nitropropane
HEN

acetonitrile
propionitrile
n-butyronitrile
acrylonitrile
3-butene-nitrile
ethyl nitrate
n-propyl nitrate
methyl thiocyanate
ethyl thiocyanate
methyl isothiocyanate

ethyl isothiocyanate

IP (eV)

11.08
10.88
10.81
10.71
13.91
12.22
11.84
11.67
10.91
10.39
11.22

10.065
9.89
9.25
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TABLE ¢-9

IONIZATION POTENTIALS (IP) OF
SOME OLEFINS, CYCLO-OLEFINS, POLENES, ACETYLENES

Molecule IP (ev)
ethylene 10.515
propylena 9.73
l-butene 9.58
2-methylpropene 9.23
trans-2~butene 9.13
cis-2-butene 9.13
l-pentene 9.50
2-methyl-1-butene 9.12
3-methyl-l=butene 9.51
3-methyl-2-butene 8.67
I-hexene 9.46
1,3-butadiene 9.07
igsoprene 8.845
cyclopentene 9.0!
¢yclohexene 8.%45
4-methyleyclohexene 8.91
4=cinylcyclohexene 8.93
cyclo-octatetraene 7.99
acetylene 1.4}
propyne 10.36
1-butyne 10.18

c-11
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TABLE C-10

TONIZATION POTENTIALS (IP) OF
SOME DERIVATIVES OF OLEFINS

Molecule

vinyl chloride
¢cis-dichloroethylene
trans~dichloroethylene
trichloroethylene
tetrachloroethylene
viayl bromide
1,2-dibromoethylene
tribromoethylene
3-chloropropene
2,3-dichloropropene
l-bromopropene
3-bromopropene
CF3CCI‘CC1CF3
n-C4F| | CF=CF,
acrolein
crotonaldehyde
meaityl oxide

vinyl methyl ether
allyl aleechol

vinyl acetate

IP (eV)

9.995
9.65
9.66
9.45
9.32
9.8Q
9.45
9.27
10.04
9.82
9.30
9.7
10.36
10.48
10.10
9.73
9.08
B.93
9.67
9.19

c-lz
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TABLE C-l1

IONIZATION POTENTIALS (IP) OF

SOME HETEROCYCLIC MOLECULES

|

Holecule

furan

2-methyl furan
2=furaldehyde
tetrahydrofuran
dihydropyran
tetrahydropyran
thiophene
2-chloraothiophene
2-bromothiocphene
pyrrole

pyridine
2-picoline
3~picoline
4~picaline
2,3-luttdine
2,4=lutidine
2,6=1lutidine

|

i

]

1P (eV)

8.89
8.39
9.21
9.54
8.3
9.26
8.860
8.68
8.63
8.20
9.32
9.02
%.04
9.04
8,85
8.85
3.85

|

00168°5
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TABLE C-12

IONIZATION POTENTIALS (IP) OF
SOME AROMATIC COMPOUNDS

Molecule IP (eV)
benzene 9.245
toluene 8.82
ethyl benzene 8.76
a-propyl benzene 8.72
i-propyl benzene 8.69
n=butyl benzene 8.69
s=butyl benzene 8.68
t-butyl benzene 8.68
o-xylene 8.56
m-xylene 8.56
p—xylene B8.445
mesitylene 8.40
durene 8.025
styrene 8.47
o -methyl styrene 8.35
ethynylbenzene 8.815
napthalene 8.12
l-methylnapthalene 7.96
2-methylnapthalene 7.955
biphenyl 8.27
phenol 8.50
anisole 8.22
phenetole 8.13

:=::=::=::===::=============-*———-j-ﬁf*
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TABLE C-12 (Conmt,)

LONIZATION POTENTIALS (IP) OF

SOME AROMATIC COMPOUNDS

Molecule

benzaldehyde
acetophenone
benzenethiol
phenyl isocyanate
phenyl isothiocyanate
benzonitrile
nitrobenzene
aniline
£Eluoro-benzene
chloro-benzene
bromo-benzene
iodo~benzene
o=dichlorobenzene
m-dichlorobenzene

p-dichlorobenzene

l-¢hloro-2-fluorobenzene
1-chlovo-3-fluorobenzene

l-bromo~4=-fluorobenzene

o=fluorotoluene
m~fluorotoluene
p-fluoractoluene
o-chlorotoluene

m~chlorotoluene

|
|

c-15

1P (eV)

9.53
9.27
8.33
8.77
8.520
9.705
9.92
7.10
9.195
9.07
§.98
8.713
9.07
9.12
§.94
9,155
9.21
8.99
8.915
8.915
8.785
§.63
8.83
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TABLE €-12 (Cont,)

LONIZATION POTENTIALS (IP) OF
SOME AROMATIC COMPOUNDS

Molecule

p-chlorotoluene
o=bromotoluene
a-bromotoluene
p~bromotoluene
o~iodotoluene
m~iodotoluene
p-iodotoluene
benzotrifluoride

o-£fluotrophenol

c-16

1P (en)

a.70
8.79
8.8l
8.67
8.62
8.6!
8.56
9.68
8.66

001688
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TABLE C-13

IONIZATION POTENTIALS (IP) oF
SOME MISCELLANEOUS MOLECULES

Moleculae

ethylene oxide
propylene oxide
p~dioxane
dimethoxymethane
diethoxymethane
1,1-dimethoxye:hane
propiolactone
methyl disylfida
ethy!l disulfide
diethyl sulfire
thiolacetic acid
acetyl chloride
acetyl bromide
cyclo-06H110F3
(n-C3F7)(CH3)C-0
trichlorovinylsilane
(CzF5)3N

isoprene

phosgene

c-17

IP (ev)

10.565
10.22
9.13
18,00
2.70
9.65
9.7
8.46
8.27
9.68
10.00
11.02
10.55
10,46
10,58
10,79
11.7
9.08
11,77
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APPENDIX D:

RELATIVE SENSITIVITIES FOR VARIQJS
GASES (10.2 eV Lamp)
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RELATIVE SENSITIVITIES FOR VARIOUS GASES

(10.2 ev Lamp)

e e e

Species

p~xylene

m-xylene

benzene

toluene

diethyl sulfide
diethyl amine
gtyrene
trichloroethylene
carbon disulfide
isobutylene

acetone
tetrahydrofuran
methyl ethyl ketone
nethyl isobutyl ketone
cyclohexranone
naptha (86% aromatics)
vinyl chloride
methyl isocyanate
iodine

methyl mercaptan
dimethyl sulfide
allyl alcohol

Photolonization
Sengitivigyw

11.4
11.2
10.0 (refereace standard)
10.0
10.0
2.9
9.1
8.9
7.1
7.0
6.3
6.0
5.7
5.7
5.1
5.0
5.0
4.5
4.5
4.3
4.3
4,2

001691
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*Expressed in ppm (V/V)
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RELATIVE SENSITIVITIES FOR VARIOUS GASES

(10.2 eV Lamp)

Species

propylene
mineral spivits
2,3~dichloropropene
¢yclohexene
crotonaldehyde
acrolein

pyridine

hydrogen sulfide
ethylene dibromide
n-octane
acetaldehyde oxime
hexane

phosphine

heptane

allyl chloride (3=chloropropene)
ethylene oxide
acetic anhydrice
e"pinene
diLromochloropropane
epichlorohydrin
nitric oxide
Q-pinene

*Expressed in ppm (V/v)

m—-“—“hw . > = mary e et e

Photoionization
Sensitivityw

4.9
4.0
4.0
3.4
3.1
3.1
3.0
2.8
2.7
2.5
2.3
2,2
2.0
1.7
1.5
1.0
t,o0
0.7
0.7
0.7
0.6
0.5

"—‘”‘-——*—-——‘._,__—______ =
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RELATIVE SENSITIVITIES FOR VARIQUS GASES

{(10.2 eV Lamp)

Photoionization
Species Sensitivity¥
citral g.5
acetic acid 0.1
anitrogen dioxide 0,02
[
methane 0.0
o~
acetylene 0.0 O
ethylene 0.0 <~
o
(]

*Expressed in ppa (V/V)
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APPENDIX E:

hNu TROUBLE SHOOTING
GUIDE
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APPERDIX E

hNu TROUBLE SROOTING GUIDE

No meter response in any switch position (including BATT CHK)

A.

Broken meter movement

(1) Tip instrument rapidly from side to side. Meter needle
should move freely, and return to zero.

Electrical connection to meter is broken

(1) Check all wires leading to meter and clean the contacts of
quick-disconnects.

Battery is completely dead
(1)} Disconnect battery and check voltage with a volt-ohm meter.

Check 2 amp fuse

If none of the above solves the problem, consult the factory.

Meter vesponds in BATT CHK position, byt reads zero or near zero for
all others

A.

Input transistor or amplifier has failed

(1) Rotate zero control; weter should deflect up/down as control
is turned.

{2) Open probe, Both transistors should be fully seated in
sockets.

Input signal connection broken in probe or readout

(1} Check input connector on printed circuit board. Should be
firmly pressed down.

(2) Check components on back side of printed circuit board. ALl
connections should be solid, and no wires should touch any
other object.

(3) cCheck all wires in readout for solid connections.

Instrument responds correctly in BATT CHK, and STBY, but not in mea-
suring wode.

A.

Check to see that light source is on
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APPENDIX E (Cont.)}

hNu TROUBLE SHOOTING GUIDE

Instrument responds correctly in all positions, but signal is Lower
than expected.

A, Check span setting for correct value.

B. Clean window of light source,

C. Double check preparation of standlards.

D. Check for proper fan operation.

E. Rotate span setting. Response should change if span pot is work-

ing properly.

Instrument responds in all switch positions, but is noiay (erratic
meter movement).

001697

A. Open circuit in feedback circuit. Conasult the factory.

B. Open circuit in cable shield or probe shield. Consult the fac-
tory.

Lastrument respounse i3 slow and/or irreprodizible.

A. Fan operating improperly.

B. Check calibration and operation.

Low battery indicator.
A. Indicator comes on if battery charge is low.

B. Indicator also comes on if ionization voltage is too high.

E-2
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APPENDIX F:

SELECTED RETENTION TIMES
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SELECTED RETENTION TIMES

—-rr L aamen N o L s | e R e e T -
. N S NI I %R D GOf IR 2N OGN B R aGm E AW M oW aE

ORDER OF ELUTION FOR T-8 COLWMN Al 0°C

Conpound

fentaene

Freon 113

Hexoane

Vinylidene Chloride
Hept ane

Ethenethiol

Trichlorcethane 1,1,1

Halothene
Methylene Chicride
Methyl Acetate
Ethrane
frichlocoethylene
Tetrahydrofuran
Aretone

V¥inyl Acetate
Benzene

Chlorafore

Ethyl Acetate
Methyl scrylate
Hethyl Alcohol
Tetrachiorcethylene
Methyl Ethyl Ketone
Accylonitrile
Ethylene Dichloride
foluene

Methyl Methacrylste
Ethy! Acrylate
Acetonitrile
Propanol, N

Hethyl Isabutyl Ketone

Ethyl Benzene

Trichioroethane 1,1,2

Styrene

Pycidine

Pentanc)

Ethylens Dibromide
Butyl Acrylate

Yime, Seconds

13.5
16.2
19.8

CRDER (F ELUTI(N FOR T-8 COLUMN AT 40°C

Conpourct

Pent ane

Hexane

Freon 113
Vinylidene Chlaride
Ethanethiot

Heptane

Halothana

Ethrane

Irichioroethane 1,1,1

Methylene Chloride
Mathyl Acetate
Trichlaraethylene
Acetone

tthyl Acetate
Yiny} Acetste

Tet rehydrafuren
Chloroforw

Benzena
Ffetrachloroethylene
Mothyl Ethy)l Ketone
Methy} Acrylete
Methyl Alcohol
Toluena
Acrylonitrile
Ethylene Dichloride
Ethyl Acrylate
Methyl Methacrylste

Propancl, N

Methyl Isobutyl Ketone

Acatonitrile
Ethyl Benzene
Ethylena Dibromide
Butyl Acrylste

Trichioroethane 1,1,2

Stycens
Pentancl

81699

Time, Secands

1.7
12.6
12.6
.1
14.4
16.2
18.9

FHg
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167.4
208.8
216.0
1000.0
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SELECTED REIENTION FIMES (Eant)
ORDER OF ELUTION FOR 8-8 COLLMN AT 0°C ORDER OF ELUTION FOR B-8 COLUMM Af 40°C
Eompound Time, Seconds Loapound Time, Seconds

Freon 113 15.3 Pentane 11.7

Pentans 18.0 Vinylidene Chloride 12.6

Ethanethiol 18.0 Hexane 12.6

Viayiidene Chleride 19.8 fFreon $13 12.6

Hexana 21.6 . Ethrane 12.6

Mathy lene Chioride 26.1 Ethanethiol 12,6

Methyl Acetete 30.6 Methylene Chloride 14.4

Acrylontriie 3.5 Vainyl Acetate 15.3

Vinyl Acetate 52.4 Teichioroethane 1,1,1 15,3

Ethruns J6.0 Methy}l Acetate 6.2

Methyt Alcohol 36.9 Halothane 17.1

Halothane 36.% Chlsrofarm 17.1

Acetomittile 36.9 Acetonitrile 17.1

i Acetone - 36.9 tieptane 8.9

. o Teachioroethana 1,1,1 40.5 Ethyl Acetate 18.9

o Hept ane 45.9 Acrylonitrile i8.9

. Methyl Acrylate 48.6 Methyl Accylate 19.8

Ethyl Acetate 49,5 Ethylene Dachlcride 19.8

Benzena 49,5 Acet ons t9.8

Chlarofarm 51.3 Mathyl Ethy ) Ketone 21.6

Tet cahydrofuran 65,7 Methyl Alcohol 21,6

fthylene Bichioride 66,6 Benzene Zt.6

Irichincoethy lens 76.5 Tet rahydrafuran 22.5

Methyl Ethyl Ketone 76.5 Trichlaroethylens 23.4

Ethyl Acrylete 95.4 Ethyl Accylate 26,1

Methy! Metheceylate we.a Hethyl Metheccykate 27.0

Toluens 55,2 Toluana 37.a

fet rachloroethylene 71,0 Pcopanol, N 3a.7

Propanak, N 182.7 Methy} [sobutyl Ketone 39,6

Methy! [sobutyl Ketone 278.1 Tetrachloreethy lene 43,2

Trichloroethane 1,1,2 33,2 Trichlorosthane 1,1,2 54.0

Ethyiene Bibrontde 320.4 Ethylane Dibromide $9.4

Ethyl Benzere 369.9 Ethy) Benzene 67.%

Styrana 671.7 Butyl Acrylate 104,90

Pyridine 1000, 0 Styrene 117.0

Pent anol 1000, 6 Pentanol 163.8

Gutyl Accylate 1080.¢ Pyridine 1000.0

VRS RNV EY

i 41 il
' -
Ly . - K] » "
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SELECTED RETENTION TIMES (Cont)

R—— ——— [ s mat—— 3 — =
%I!ll R G R N M) AR D VYR S N Bl A & G N el o e

GROEA OF CLUTION FOR €-8 COLuMN AT B°C

Compound

Methyl Alcohol
Ethenethiol
Virylidene Chloride
Pentane

Ethrane

Acetone

Methylene Chioride
Methyl Acetate
Freon 113
Acetonitrile
Acrylonitrile
Halathane

¥inyl Acetate
Methy! Ethyl Ketone
Propanal, N

Hexane

Ehloraform

Hethy] Accylete
Ethyl Acetste
Tetrahydrofuran
Ethylene Dichloride
Irichloroethana 1,1,1
Benzene
Irichloroethylene
Ethyl Acrylate
Heptane

Methyl Methacrylate
Methyi Isobutyl Ketone
Frichloroethane 1,1,2
Toluene

Pyridine

Ethylene Dibromide
Pentanol
Tetrachloroethylene
Ethy) Benzene
Styrene

Butyl Acrylate

Time, Seconds

21.3
23.9
25.2
25.2
25.7
27.5

ot

(=}
DR

-

PRI Y .

P

-k o

RN~ Oy ViR B & [

RSP TE 6y
N

WA AN ND & WO WV NS D e -

134.6
141.7
182.5
225.0
261.2
254.7
29%1.4
Jen.0
367.2
571.4
916.2
$000.0

ORDER OF ELUTION FOR G-8 COLUMN AT 40°C

Compound

Pentane

Ethrane

fthenelhiol

Methyl Acetate
Acetone

Methylene Chloride
Methy} Alcohol
Halothanu

Freon 113
Vinylidene Chioride
Acetonitrile

Vinyl Acetate
Acrylonitcile
Methy! Ethyl Ketone
Hexane

Ethyi Acetate
Chlaoroform
Propanol, &
Ethylene Dichloride
Methyl Acrylate
Tetrshydrofuran
Trichlocoethene 1,1,1
Benzene

fthyl Acrylete
Trichloroethylene
Heptane

Hethy! Methacrylate
Methyl lsohutyl Ketone
Trichloroethane 1,1,2
Toluene

Methyl Acrylete
Ethylene Dibramide
Tetra hiorcethylene
Pentanocl

Pyridine

Ethyl Benzene

b 2ok lotd O 1

Time, Seconds

EEE R T

.

. v .

b et o ol mb ot et ok b ook b ad el e
O VE LS E L B o RN -
H

- b
@ » !
SR EBEDENRNNNWWE &K

-
N
+

21.3
n.3
22.5
3.0
24.8
25.7
27.5
8.1
$1.0
$7.2
41.6
45.0
56.7
6.7
55.7
1.4
5.5
94.8
118.8
1.24.0
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GLOSSARY OF TERMS
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GLOSSARY

AC battery charger - a black rectangular box with two cords attached to

it. One cord plugs into an AC outlet, while the other cord attaches
to the instrument being recharged. The OVA charger hgs g4 charge
on/off switch.

Backflush valve - on the OVA; used to reverse the hydrogen flow through

the column; injected samples then flow directly to the detector.

B-column ~ One of the three types of columns made for the OVA. This
column containg 3% Diisodecyl Phthalate on chromosorb WAW 60/80 mesh,
This is a low polaricy column,

Battery check - instrument switch on both the OVA and the hNu that indi-
cates the charge in the battezy.

Bartery pack - locared on the front of the ova and on the back of the
hNu; serves as the Pover source of the instrument .

Carrier 848 = used in the OVA to carry ambient air through the column and
to the detector, or directly to the detector. Hy is the gas.

Charcoal filter ~ there are two that can be used on the OVA., ne ig

permanerntly attached and is uged whenever a chromatogram ig run, The
other may be screwed into the probe/readogt assembly,

Chromatogram - g finger print of a sample. Different peaks on a strip
c¢hart represent different volacile organic chemicals, 4 chromatogram
is obtained after a syringe injection of headspace gas ig made into
the column through the T-adapter.

Column - a variable leageh nickel tube (usually 8", |o* or 24") that
contains a certain parking (Type T, B, or ),

Concentration range selector - This is on the OVA and hNu, The desirad

tange can be set when wmonitoring the ambient air. The OVA and hiNu
both have three settings: | 1o 10, 1 to 100, and 1 to 1000 on the
0VA; while the hNu has 0 ¢ 20, 0 to 200, and 0 to 2000.

DOT exemption - a letter of exemption of the ova from the aircrage tules
which do not allow flammable gas to be shipped. This exemption may
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Fan = in the hNu, it maintains a flow of sample gas through the ion

chamber.
Flame arvestor - a gold colored metal screen that containg the flame of

the flame ionization detector. It is located at the bottom of the
OVA.

Flame ionization detector = a detector that uses a flame, fueled by

hydrogen, to ionize individual contaminants as they emerge from the
column, The ions are then attracted to an oppositely charged elec-
trode, causing a current and finmally an electric signal to the Strip
Chart Recorder.

Flame-out &larm - audible alarm that is activated when the flame in the

flame ionization detector goes out.

Gas select knob - found on the OVA, it provides a choice of setting where

a certain gas can be used to calibrate the instrument.

G-columa - one of the three types of coluwns made for the OVA. This

colunn contains a 10% OV-10l on chromosorb W AW-DMCS treated 60/80
mesh.

Glow plug =~ located in the chamber that supports the flame for the flame
ionization detector. It provides the ignition source for the flame.

Headspace sample ~ a VOA vial filled three quarters of the way with water

or soil. Tha remaining quarter of the vial is airspace.
Hydrogen - a diatomic gas that serves as the carrier gas and fuel supply
for the OVA,

Hydrogen fill hose = a hose with a pressure gauge, an adaptor to a type

1A hydrogen ¢ylinder, and an adaptor to the refill valve om the OVA,

It serves to refill the OVA with hydrogen from the type lA cylinder.
B, refill valve - This valve is only turned on wvhen there is an open

path through the hydrogen fill line to the type 1A hydrogen cylinder.

Hy supply pressure valve - in the open position this valve allows a

measured flow of hydrogen through the ¢olumn and on to the detector in
the OVA.

Hy tank valve ~ in the open position this allows the hydrogen from the
OVA's cylinder to flow to the Hy supply pressure valve.

Ignite button ~ when this is depressed the element in the glow plug glows
ted hot and causés ignition of the flame of the flame icnizacion
detector.,
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Injection ~ this takes place when a syringe containing gas is introduced
into the column through the septum coatained in the T-adaptor, and
depressed so as to enter its contents ingo the column.

Instrument switch = found on cthe OVA, this switch turns on the elec-

tronics for the OVA except for the pump and glow plug,

Ionization gnergy - energy needed to ionize gaseous molecules. This ig
usually expressed gag ionization potential,

Isothermal column - ¢ column that is wrapped around 4 hollow metal tube
and then insulated with styrofosam., The purpose of this structure is

to keep the column at a fixed temperature throughout the analysis.

Lamp - found in the probe of the hNu, it emits ultraviolet light (pho-
tons) into the ionization chamber,

Hercurz = used in making standards for the ova. A small amount is used
Lo cover the septum when the standard is ipverted for storage in order
to prevent the solvent vapor from escaping.

.§Z£25m22£ = used to hold 1 8as mixture, which can be introduced into the
OVA or hNu through an attached hose or syringe injection.

"0ff-scale" - teym uted to desccibe the full scale deflection of the
needle for a particular concentration on the OVA or hNu, '

Packing ~ the ianer Contents of the chromatographic columns used for the
OVA. The different packings are designated by letters: T, B, and g,

Parts per billicn - | part of a chemical in | billion parts of ajr or
water (by volume).

Parts por million - ! part of a chemical in | million parts of air or
water (by volume),

Photoionizacion - the absorption of ultraviolet lighe (g photon) by a
molecule that leads to ionization. RH + hv=>RH* + e, vhere RH is

3 trace gas and hv iy 4 photun wich an énergy greater than or equal ro
+ionization potential of RH,

Photon - 4 quantity of ultraviolet lighe

Porous filters « particle filters that are found in the probe fixtures

and at the junction of the umbilical cord and the side Pack assembly,

Primary calibration 38 - for the OVA this 883 is a methane/air mixture,
and the gas gelect knob i3 set at 3.0; while the hilu ugses a benzene/
air mixture and the span setting is 9.4,

D017C5
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Probe/Probe readout assembly (OVA) - attached to the end of the umbilical

cord of the OVA, it contains the inlet of the air sampling line and a
dial with a linear scale readout.

Probe (hNu) - attached at the end of the electricasl cord that orginates
from the instrument panel of the hNu., The probe contains a lamp,
ionization chamber and a fan to draw in sample gas to the ionization
chamber.

Probe extender = both the QVA and hNu have one. It attaches to the end

of the probe to shorten the distance one has to get to the source of
interest.

Punp switch - found on the OVA, when in the on position it pumps in ambi-
ant air ac a rate of Z units,

Retention time ~ the total time requirad for 4 wvolatile chemical to

emerge from the column into the detector from the woment of introduc-
tion into tha column of the OVA,

Sample screening - Determining total volatile ocrganic chemical content of
ambient air or a headspace sample by Injection inte the T-adaptor of
the OVA while the OVA is in the backflush mde,

Sample flow rate gauge - This gauge is used to monitor the intske of am-

bient air bty the pump,
Sample inject valve - When this valve is in the "up" position ambient air

is pumped directly to the detector and the instrument is in the survey
moda, [f depressed during the survey mode, the ambient air is re-
directed through a charcoal fiiter before continuing to the detector.

Septum - This is a rveplaceable, circular, rubber disc with & ten milli-
meter diameter that fits into the septum adaptor.

Septum adaptor = This screws onto the T-adaptor and provides a guide for

the syringe during injections.
Side Pack Aasembly - This is the main unit of the OVA. 1t contains most

of the operating controls and indicators, the electronic circuitry,
detector chamber, hydrogen fuel supply and electrical power supply.

Standard - This is a known chemical that s in solution with discilled
water and contdained in a VOA vial in such & way that a headspace is
present. A syriugs can then withdraw some of the headspace gas aftez
the vial is agitated, and this gas can then be injocted into the
column for chromatographic analysis., Comparison to unknown samples
then follows.
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Standby knob - this is found on the hNu and allows the hNu to warm up in

4 mon-emergeacy demanding position. The instrument can also be elec-
tronically zeroed at this position.
Strip Chart Recorder - a ticking type recorder that forms a permanent

vecord of the electronic signals that come from the detector.

Survey mode ~ the OVA is in this mode when the sample inject valve is in
the up position. In this mode ambient air is pumped directly to the
detector,

Syringe = a gas tight hollow glass tube with a hollow needle on one end
and & plunger on the other end that is used to collect headspace gas
or ambient air for injections into the OVA,

I-Column - one of the three types of columns made for the OVA., This
column contains a 1% 1,2,3 Tris (2 cyanoethoxy) propane (also known as
TCE?) on chromosorb W HP, 60/80 mesh.

Teflon tape ~ used to obtain an air tight seal between connectors in the
hydrogen line of the OVA.

Total volatile organic reading - measurement of total volatile organic

chemical content of ambient air.
Ultraviolet light - This light or radiation has a wavelength (A) between

4000~2000 4 .

Uabilical cord ~ two cords intertwined bridging the side pack assembly of
the OVA to the probe dssembly. This umbilical cord contains an elec-
tronic cable and an ambient air sampling line,

uv transmitting window ~ window on the UV lamp of the hNuy that emits
photons of UV lighe.

VOA Vial =« s tubular glass vial with a rubber septum cap that is coated

with Teflon on one side (usually 40 to 45 al).
Volatile organics - organic chemicals that have low boiling points and

high vapor pressurass.

G=5
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This Appendix contains decontaminatiocn procedures to be followed

in the event that Level C protection is required.
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ANNEX 3
LEVEL C DECONTAMINATION

l A. EQUIPMENT WORN
The full decontamtnation procedure outlined is for workers wearing
Level C protection (with taped joints between gloves, boots, and
l suit) consisting of:
- One-piece, hooded, chemical-resistant splash suit.
l - Canister equipped, full-face mask.
I - Hard hat.
- Chemical-resistant, steel toe and shank boots..

- Boot covers.

- Inner and outer gloves.

B. PROCEDURE FOR FULL DECONTAMINATION

Station 1: Segregated Equipment Drop

Deposit equipment used on-site (tools, sampling devices and containers,

monitoring instruments, radios, clipboards, etc.) on plastic drop
cloths or in different containers with plastic liners, Each will be
contaminated to a different degree., Segregation at the drop reduces
the probability of cross-contamination.

Equipment: various size containers
plastic liners
plastic drop cloths

Scrub outer boot covers and gloves with decon solution or detergent/
water.

Equipment: container (20-30 gallons)
decon sclution
or
detergent water
2-3 long-handle, soft-bristle scrub brushes

l Station 2: Boot Cover and Glove Wash
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Station 8-

Boot Cover and Glove Rinse

Rinse off decon solutt using copigys émounts of
water, Repeat as many times as fecessary,

on from Statfen 2

Equipment ; container (30.50 gallons)
or

high-pressure S5pray unit
water
2-3 Iong-handle. soft bristie scrub brusheg

Station 4: Tape Remova)

Remove tape around boots and 9loves and deposit ig Container with
Plastic liner,

Equipment : container (20.

30 gallons)
plastic linerg

Boot Cover Remaval

001711

Equipment . container (30-
Plastic lipers
bench or stoo)

50 gallons)

Quter Glove Removal

Equipment - container (2.

30 9allons)
plastic liners

Station 7. 3uitf$afety Boot Wash

Thoroughly wash splash sujt and safety boots,
handie, soft-bristie scryb brush and copious am
solution or detergent /water, Repeat as many ti{

Equipment container (3¢.
decon solutign
or
detergent/water
2-3 Iong-handle,

Scrub with long-
ounts of decon
mes as necessary,

50 gallons)

soft-bristle Scrub brushes
Suit/Safety Boot Rinse
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Rinse off decon solution or detergent /water usin
of water. Repeat ag many times as necessary,

¢ copious amountg

Equipment: container (30-50 gallons)
or

high-pressure spray unit
water

2-3 long-handle, soft-bristle scrub brushes
Station 9: Canister or Mask Change

It worker leaves Exclusion Zone to change canister (or mask), this
s the last step in the decontamination procedure. Worker's canister

is exchanged, new oyter gloves and boots covers donned, and joints
taped. Worker returns to duty.

Equipment: canister {or mask)
tape .
boot covers
gloves

Station 10: Safety Boot Removal

Remove safety boots and depasit in container with plastic liner.

Equipment: container (30-50 9allons)
plastic liners
bench or stool
boot jack

001712

station 11: Splash Suit Removal

With assistance of helper, remove splash suit,
with plastic liner,

Deposit in contaiher
Equipment: container (30-50 gallong)

bench or stool

Yiner

station 12: Inner Glove Wash
a__‘,—_‘-—-.

Wash inner gloves with decon solution or detergent /water that wil)
not harm skin, Repeat as many times gas necessary,

Equipment: decon solution
or
detergent /water
basin or bucket

A3-3
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Station 16: Inner Clothing Removal

Sration 13: Inner Glove Rinse

Rinse inner gloves with water. Repeat as many times as necessary,

Equipment: water
basin or bucket
small table

Station 14: Facepiece Removal

Remove facepiece. Avoid touching face with gloves. Deposit
facepiece in container with plastic liner,

Equipment: container (30-50 gallons)
plastic Tiners

Station 15: Inner Glove Removal .

Remove inner gloves and ceposit in container with plastic liner.

Equipment: container (20-30 gallons)
plastic liners

001713

Remove clothing soaked with perspiration. Place in container with
plastic liner. Do not wear inner clothing off-site since there is
a possibility small amounts of contaminants might have been
transferred in removing splash suite.

Equipment: container (30-50 gallons)
plastic liners

Station 17: Field Wash

Shower if highly toxic, skin-corrosive or skin-absorbabie materials
are known or suspected to be present. Wash hands and face if shower
is not available,

Equipment: water
soap
tables
wash basins/buckets
field showers

Station 18: Redress

Put on clean clothes, A dressing tratler is needed in inclement weather,

A3-4
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: Equipment: tables
chairs
jockers
cliothes
} C. FULL DECONTAHlNATlQN (sit. 1) AND THREE HODIFICATlDNS

1 .
[ ~
| -
) —
<O
. ) . O

e Contam1nation Reduction COrr1dor
kin corrosive substances

i vidual entering th
d or extremely S i

\‘ situation 1:
1S oSserveH to be gross\y contaminate 0
are known or suspected to be present.
pt sndividual needs new canister of

tyation 1 exce

Same a3% oi
gxclusion Zohe.
be minimally

. ‘ gituation 2:
: mask and w11 return to
nteringd the CRC is expected to
ve materials are not present. No
ot contaminated.

“ situation 3: lndwidua’l e

contam1nate3. gxtremely skin-corrosi
outer gloves or boot covers are worh. ianer gloves are o
stuation 3 except individual needs New canister of

came s S
jusion lone.

Situation 4:
mask and wiT1 return to ExC

A3-5




QOUTER ALOVE
REMOVAL

B —  —— e i e———— e W

CANISTER OR
HASK CHANGE

CONTAMINATION
REDUCTION
ZONE

00T COVER
AEMOVAL
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ZONE
BCOT COvER
TAPE &

REMOVAL QLOVE WASH SEGREGATID
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GLOVE RINSE

SUIT/SAFETY 300T
WASH

SUIT/SAFETY BOOT
RiING
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REKOYAL

APLASH SUIT
REMOVAL
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DECONTAMINATION LAYCUT
LEYEL C PAOTECTION
FIGURE A3-t

INNER Q1.OVE
WASH

{NNER GLOVE
ALNSE

FACE MECE
AREMOVAL

INNER CLOVE
REMOVAL

INNEAR CLOTHING
REMOVAL

< CONTAMINATION ___
CONTROL LINE

SUPPORT
ZONE
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